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PREFACE. 


>>»;oo. 


This  edition  is  intended  for  teachers,  and  for  them  only. 
The  publishers  will  make  every  effort  to  keep  the  book 
from  pupils ;  and  teachers  are  urged  to  exercise  the  utmost 
care  not  to  lose  their  copies,  or  to  leave  them  where  pupils 
can  have  access  to  them. 

It  is  hoped  that  young  teachers  will  derive  great  advan- 
tage from  studying  the  systematic  arrangement  of  the 
algebraic  work,  for  such  attention  has  been  paid  to  this 
as  the  limitation  of  the  page  would  allow. 

It  is  also  expected  that  many  teachers,  who  are  pressed 
for  time,  will  find  great  relief  by  not  being  obliged  to  work 
out  every  problem  in  the  Algebra. 

G.  A.  WENTWORTH. 
EzBTAB,  N.H.,  September,  18d8. 
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1. 

7000 

2. 

7842 

3. 

6043 

4. 

8375 

5. 

2020 

6. 

1763 

Exercise  1.    Page  5. 

Write  in  periods,  and  read  : 

seven  thousand. 

seven  thousand,  eight  hundred  forty-two. 

five  thousand,  forty>three. 

eighty-three  hundred  seventy-five. 

two  thousand,  twenty. 

seventeen  hundred  fifty-three. 

7.  18,757  ;  eighteen  thousand,  seven  hundred  fifty-seven. 

8.  75,764  ;  seventy-five  thousand,  seven  hundred  sixty-four. 

9.  22,003  ;  twenty-two  thousand,  three. 

10.  70,856  ;  seventy  thousand,  eight  hundred  fifty-six. 

11.  234,567 ;    two  hundred  thirty-four  thousand,   five  hundred 
sixty-seven. 

12.  34,561 ;  thirty-four  thousand,  five  hundred  sixty-one. 

13.  123,456 ;  one  hundred  twenty-three  thousand,  four  hundred 
fifty-six. 

six  hundred  fifty-four  thousand,  eighty-nine. 

six  hundred  thousand,  eight  hundred  ninety-seven. 

seven  hundred  four  thousand,  six  hundred  eight. 

three  himdred  fifty  thousand,  seven  hundred  nine. 

two  hundred  forty  thousand,  six  hundred  eighty-two. 

six  hundred  eighty-two  thousand. 

seven  hundred  fifty-three  thousand,  one  hundred  ten. 

seven  hundred  three  thousand,  one  hundred  one. 

eight   hundred    seventy    thousand,   eight    hundred 
ninety. 

23.   21,978,564 ;  twenty-one  million,  nine  hundred  seventy-eight 
thousand,  ^ve  hundred  sixty-four. 


14.  654,080 

15.  600,897 

16.  704,608 

17.  350,709 

18.  240,682 

19.  682,000 

20.  753,110 

21.  703,101 

22.  870,890 
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24.  17,750,423j  seventeen  million,  seven  hundred  fifty-six  thousand, 
four  hundred  twenty-three. 

25.  300,200,100;  three  hundred  million,  two  hundred  thousand, 
one  hundred. 

26.  707,303,202 ;    seven  hundred  seven  million,   three   hundred 
three  thousand,  two  hundred  two. 

27.  3,125,476,890  ;  three  billion,  one  hundred  twenty-five  million, 
four  hundred  seventy-six  thousand,  eight  hundred  ninety. 

28.  79,501,346,081 ;  seventy-nine  billion,  five  hundred  one  million, 
three  hundred  forty-six  thousand,  eighty-one. 

29.  3,000,872,696  ;  three  billion,  eight  hundred  seventy-two  thou- 
sand, six  hundred  ninety-six. 

30.  72,727,000,000;  seventy-two  billion,  seven  hundred  twenty- 
seven  million. 

Exercise  2.    Page  6. 

Write  in  figures,  arranged  in  periods : 

1.  600,006.  6.  19,000,004,000,309. 

2.  713,329.  7.  7,676,406. 

3.  7854.  8.  347,661,785. 

4.  4,003,330.  9.  200,000,207. 

5.  110,000,279.  10.  400,000,400,004. 

Exercise  3.    Page  9. 
Read : 

1.  Six  million,  seven  hundred  twenty-eight  thousand,  six  hundred 
forty-two. 

2.  Three  and  twenty-four  thousand,  six  hundred  fifty-eight  hun- 
dred-thousandths. 

3.  Forty-nine  thousand,  five  himdred  sixty-eight  and  four  thou- 
sand, seven  hundred  eighty- two  ten-thousandths. 

4.  Thirty-four  billion,  five  hundred  ninety-eight  million,  four  hun- 
dred ninety-two  thousand,  two  hundred  twelve. 

5.  Four  million,  two  thousand  and  two  hundredths. 

6.  Eighteen  hundred  seventy-two  and  seventeen  hundredths. 

7.  Ninety-four  and  six  hundred  fifty-eight  thousand,  two  hundred 
sixty-five  millionths. 

8.  Three  hundred  seven  ten-thousandths. 

9.  One  hundred  and  one  hundredth. 


teachers'  edition. 


10.  One  million,  eight  hundred  seventy-two  thousand,  five  hundred 
sixty-three  and  three  hundred  seventy-two  thousandths. 

11.  Seventeen  and  eight  thousandths. 

12.  One  hundred  forty-three  and  one  hundred  forty-three  hundred- 
tliousandths. 

13.  Twenty-nine  and  eighty-one  hundred-thousandths. 

14.  Five  million,  two  hundred  sixty-two  thousand,  eight  hundred 
seventy-three. 

15.  Eight  and  seventy-eight  hundred  fifty-fouf  ten-thousandths. 

16.  One  hundred  eighty-two  dollars,  and  twenty-seven  cents,  five 
mills. 

17.  Eight  cents,  six  mills. 

18.  Seven  cents,  five  mills. 

19.  Four  hundred  sixty-three  dollars  and  eighty-seven  cents. 

20.  Twenty  thousand,  five  hundred  forty-two  dollars  and  two 
cents. 

21.  Seventy-five  cents. 

22.  Four  hundred  twenty-eight  thousand,  four  hundred  twenty- 
eight  and  four  hundred  twenty-eight  thousandths. 

23.  Fifteen  hundred  forty-two  and  eighty-seven  thousandths. 

24.  Six  hundred  forty-two  and  eight  hundred  seventy-three  thou- 
sand, six  hundred  fifty-four  millionths. 

25.  Four  hundred  and  four  hundred-thousandths. 

26.  Three  billion,  five  hundred  forty-three  million,  three  himdred 
sixty- two  thousand,  three  hundred  thirty-eight. 

27.  Nine  ten-millionths. 

28.  Fifty-two  and  two  hundredths. 

29.  Fifty-six  thousand,  four  hundred  eighty-two  and  fifty-six 
hundredths. 

30.  Eighty-seven  million,  eight  hundred  sixty-five  thousand,  eight 
hundred  forty-two  and  eighty-seven  thousand,  eight  hundred  sixty- 
six  hundred-thousandths. 

Exercise  4.    Page '9. 

Write  in  figures : 

1.  81,000.345.  6.  164.0032. 

2.  3741.675.  7.  0.075. 

3.  413.08.  8.  0.3. 

4.  96.006.  9.  44,044,044.044. 

5.  9.000043.  10.  100.00004a. 
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11.  0.000143. 

12.  140.000003. 

13.  943,000.943. 

14.  0.0000722. 

15.  13.01468. 

16.  4.1009. 

17.  101.0101. 

18.  17,(349,000. 

19.  12,000,012,000. 

20.  12,000,000,000.012. 


21.  $8.12. 

22.  $127.01. 

23.  $14,278,276. 

24.  $1000.011. 

25.  $234.56. 

26.  $0.25;  $0,034. 

27.  1,489,690.590. 

28.  43,677.04000. 

29.  3069.0078416. 


EzerciBe  5.    Page  11. 


lead  : 


Thirty-six  ;  forty  ;  forty -six  ;  fifty-eight ;  fifty-nine  ;  eighty-one  ; 
ety-one  ;  ninety-three  ;  one  hundred  nine  ;  two  hundred  nine  ; 
)  hundred  twenty  ;  one  hundred  fifty-nine ;  eighteen  liundred 
hty-six ;  sixteen  hundred  sixty-six ;  seventeen  hundred  seventy- 
;  fouileen  hundred  fifty -nine  ;  fifteen  hundred  eighty-nine. 

Express  in  the  Roman  system  : 

CLIII;  LV;  LXXXI ;  LXXVII ;  XCIX ;  CXIII ;  CXXVIII 
:IV;  DCCXXIV;  DCXXX ;  MXX ;  MXL ;  MLXXXVIII 
JXXXI;  MCCXVIII;  MCDXCII;  MDCCLXXVI;  MDCCCXCIX 
:CCXIX;  MDLVI;  MDCCCXCVII;  MDCXX ;  MDCCLXXXllI 
)CCCX11 ;  MDCCCLXI ;  MDCCCLXXII. 


Ezercise  6.    Page  12. 

L.    Count  to  100  or  more  by  2's. 


I,  2,  4,  6,  8,  10,  12, 

42,  44,  46,  48,  50, 

80,  82,  84,  86,  88, 
.,  3,  5,  7,  9,  11,  13, 

43,  45,  47,  49,  51, 

81,  83,  85,  87,  89, 


14,  16,  18,  20,  22,  24,  26,  28,  30,  32,  34,  36,  38, 

52,  54,  56,  58,  60,  62,  64,  66,  68,  70,  72,  74,  76, 

90,  92,  94,  96,  98,  100. 

15, 17,  19,  21,  23,  25,  27,  29,  31,  33,  35,  37,  39, 

53,  55,  57,  59,  61,  63,  65,  67,  69,  71,  73,  75,  77, 

91,  93,  95,  97,  99,  101. 


I.   Count  to  100  or  more  by  3*8. 


>,  3,  6,  9, 12,  15, 18, 
63,  m,  69,  72,  75, 


21,  24,  27,  30,  33,  36,  39,  42,  45,  48,  61,  54,  67, 
78,  81,  84,  87,  90,  93,  96,  99,  102. 
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1, 4,  7, 10, 13,  16,  19,  22,  26,  28,  31,  34,  37,  40,  43,  46,  49,  52,  66,  68, 

61,  64,  67,  70,  73,  76,  79,  82,  86,  88,  91,  94,  97,  100. 

2,  6,  8, 11, 14,  17,  20, 23,  26,  29,  32,  35, 38,  41,  44,  47,  50,  63,  66,  69, 

62,  65,  68,  71,  74,  77,  80,  83,  86,  89,  92,  95,  98,  101. 

3.  Count  to  100  or  more  by  4'fl.  , 

0,  4,  8,  12,  16,  20,  24,  28,  32,  36,  40,  44,  48,  52,  66,  60,  64,  68,  72, 

76,  80,  84,  88,  92,  96,  100. 

1,  6,  9,  13,  17,  21,  25,  29,  33,  37,  41,  45,  49,  53,  57,  61,  65,  69,  73, 

77,  81,  85,  89,  93,  97,  101. 

2,  6,  10,  14,  18,  22,  26,  30,  34,  38,  42,  46,  60,  54,  68,  62,  66,  70,  74, 

78,  82,  86,  90,  94,  98,  102. 

3,  7,  11,  15,  19,  23,  27,  31,  36,  39,  43,  47,  61,  65,  59,  63,  67,  71,  75, 

79,  83,  87,  91,  95,  99,  103. 

4,  Count  to  100  or  more  by  6'8. 

0,  6,  10,  15,  20,  25,  30,  35,  40,  46,  50,  66,  60,  66,  70,  75,  80,  85,  GO, 

95,  100. 

1,  6,  11,  16,  21,  26,  31,  36,  41,  46,  51,  56,  61,  m,  71,  76,  81,  86,  91, 

96,  101. 

2,  7,  12,  17,  22,  27,  32,  37,  42,  47,  52,  67,  62,  67,  72,  77,  82,  87,  92, 
97, 102. 

8,  8,  13,  18,  23,  28,  33,  38,  43,  48,  53,  58,  63,  68,  73,  78,  83,  88,  93, 

98,  ia3. 

4,  9,  14,  19,  24,  29,  34,  39,  44,  49,  54,  59,  64,  69,  74,  79,  84,  89,  94, 

99,  104. 

5.  Count  to  100  or  more  by  O's. 

0,  6,  12,  18,  24,  30,  36,  42,  48,  64,  60,  66,  72,  78,  84,  90,  96,  102. 

1,  7,  13,  19,  25,  31,  37,  43,  49,  65,  61,  67,  73,  79,  85,  91,  97,  103. 

2,  8,  14,  20,  26,  32,  38,  44,  50,  66,  62,  68,  74,  80,  86,  92,  98,  104. 

3,  9,  15,  21,  27,  as,  39,  45,  51,  57,  63,  69,  75,  81,  87,  93,  99,  105. 

4,  10,  16,  22,  28,  34,  40,  46,  52,  58,  64,  70,  76,  82,  88,  94,  100. 

5,  11,  17,  23,  29,  36,  41,  47,  53,  59,  65,  71,  77,  83,  89,  95,  101. 

6,  Count  to  100  or  more  by  7'fl. 

0,  7,  14,  21,  28,  36,  42,  49,  66,  63,  70,  77,  84,  91,  98,  105. 

1,  8,  15,  22,  29,  36,  43,  50,  57,  64,  71,  78,  85,  92,  99,  106. 

2,  9,  16,  23,  30,  37,  44,  51,  68,  66,  72,  79,  86,  93,  100. 
3, 10,  17,  24,  81,  38,  45,  52,  69,  66,  73,  80,  87,  94,  101, 
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4,  11,  18,  25,  32,  39,  46,  63,  60,  67,  74,  81,  88,  96,  102. 
6,  12,  19,  20,  33,  40,  47,  64,  61,  68,  75,  82,  89,  96,  103. 

6,  13,  20,  27,  34,  41,  48,  66,  62,  69,  76,  83,  90,  97,  104. 

7.  Count  to  100  or  more  by  8's. 

0,  8,  10,  24,  32,  40,  48,  66,  64,  72,  80,  88,  96,  104. 

1,  9,  17,  26,  33,  41,  49,  67,  66,  73,  81,  89,  97,  106. 

2,  10,  18,  26,  34,  42,  60,  68,  66,  74,  82,  90,  98,  106. 

3,  11,  19,  27,  36,  43,  61,  69,  67,  76,  83,  91,  99,  107. 

4,  12,  20,  28,  36,  44,  62,  60,  68,  76,  84,  92,  100. 
6,  13,  21,  29,  37,  46,  63,  61,  69,  77,  86,  93,  101. 

6,  14,  22,  30,  38,  46,  64,  62,  70,  78,  86,  94,  102. 

7,  16,  23,  31,  39,  47,  66,  63,  71,  79,  87,  96,  103. 

8,  Count  to  100  or  more  by  9*8. 

0,  9,  18,  27,  36,  46,  64,  63,  72,  81,  90,  99,  108. 

1,  10,  19,  28,  37,  46,  66,  64,  73,  82,  91,  100. 

2,  11,  20,  29,  38,  47,  66,  65,  74,  83,  92,  101. 

3,  12,  21,  30,  39,  48,  67,  66,  76,  84,  93,  102. 

4,  13,  22,  31,  40,  49,  68,  67,  76,  85,  94,  103. 
6,  14,  23,  32,  41,  60,  69,  68,  77,  86,  96,  104. 

6,  16,  24,  33,  42,  61,  60,  69,  78,  87,  96,  105. 

7,  16,  26,  34,  43,  62,  61,  70,  79,  88,  97,  106. 

8,  17,  26,  36,  44,  63,  62,  71,  80,  89,  98,  107. 

Find  the  sum  of  : 


9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

3 

2 

3 

6 

3 

2 

6 

6 

4 

6 

3 

1 

6 

1 

6 

6 

3 

7 

3 

6 

8 

6 

6 

8 

7 

9 

7 

7 

4 

7 

2 

4 

7 

3 

7 

8 

6 

8 

8 

8 

6 

3 

1 

7 

3 

6 

3 

7 

21 

20 

24 

26 

16 

19 

11 

22 

22 

19 

19 

24 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

6 

9 

6 

4 

4 

3 

6 

7 

6 

8 

2 

9 

8 

6 

4 

6 

4 

7 

2 

5 

6 

2 

9 

6 

7 

4 

3 

6 

3 

6 

1 

8 

9 

2 

9 

6 

9 

3 

7 

7 

7 

6 

8 

3 

3 

7 

4 

4 

30 

21 

20 

22 

18 

20 

17 

23 

22 

19 

24 

24 

Find  the  sum  of : 
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Exercise  7.     Page  15. 


1.                2. 

3. 

4. 

5. 

6. 

231            341. 

430.31            512.87 

12.78 

1543.1 

764              57.8 

68.61              36.84 

711.56 

164.7 

d95            308.8 

488.92            649.71 

415.86 

1707.8 

1140.20 

7.                      8. 

9. 

10. 

11. 

1728.                 1897.3 

475.34 

402.56 

0.7854 

402.5(5               676.34 

6897.66 

164.7 

3.1416 

2130.66             6897.65 

1728. 

0.6236 

2.71828 

9470.29 

9100.99 

567.7836 

6.64528 

12. 

13. 

14. 

15. 

16. 

2.71828 

0.7854 

2.7113 

230.8 

32.358 

402.66 

4.12 

27.53 

223. 

821.9 

1897.3                     30.103 

341.586 

2.63 

23.04 

2302.57828              35.0084 

371.8273 

373.8 

73.7 

830.23 

950.998 

17. 

18. 

19. 

20. 

202.3031 

0.0078                 663.03 

939.303 

71.575 

7.377                      65.303 

66.746 

«5.813 

653.03 

6.6033 

8.2794 

339.6911 

660.4148                  724.8363 

1013.3284 

21. 

22. 

23 

1 

2.7182818 

0.4342945 

1.6093295 

3.1415927 

0.2008882 

15.4323487 

0.7853982 

4.8104774 

3.785 

6.6452727 

• 

6.4546601 

20.8206782 

24. 

25. 

26. 

0.4771213 

1.6093295 

• 

0.6213768 

0.2908882 

3.2808693 

3.785 

4.8104774 

0.3937043 

0.264 

2.5399772 

0.5235988 

15.4323487 

0.3937043 

9 

0.4342045 

1.7320508 

8.5121684 

6.2417964 

^\.V;^Vu^^ 
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0.0213768 

0.3937043 

1.4142136 

1.4142136 

0.3047973 

1.6093296 

3.2808093 

1.7320508 

0.30103 

0.3047073 

2.2300U8 

0,381906 

4.8101771 
10.4317344 

0..t8U»Ha 
6.0485804 

BxerclM  8.    Faga  17. 

3.2808e!)3 
6.9874084 

Find  the  sum  of  : 

1. 

2. 

a 

f46.68 

9154.31 

rase 

73.91 

290.8G 

468.71 

78.64 

736.48 

137.64 

534.69 

846.19 

98.B7 

134.70 

782.34 

643.48 

581,43 

91448.95 

78.43 
«239;!.(i0 

402.71 
»1870.27 

4. 

5. 

6. 

¥498.50 

•66.42 

9621.66 

17.37 

638.34 

107.82 

084.29 

703.43 

866.98 

231.66 

809.31 

718.83 

210.10 

798.83 

601.49 

071.64 

836.78 

816.72 

043.63 

8i95(t.89 

856.47 
f42U7.58 

7IW.44 
«3g60.41 

$791.62 
504.83 
879.26 
243.97 
732.86 
47.96 
850.43 
407.66 
641.26 
610.72 
857.94 
30570.39 


332.64 
264.63 

63.27 
131.56 
506.72 
283.64 
345.83 
04.3.46 
708.91 
463.73 

67.74 
•3601.93 


3768.8» 
7&33 
346.61 
26.73 
48&.6« 
812.36 
eOT.28 
210.07 
68.72 
216.78 
_486J4 
•4064.96 
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10. 

18400.07 

3212.17 

1716.41 

1020.08 

1452.44 

1829.51 

1929.06 

114.78 

89.75 

173.67 

17.45 

112.44 

1098.76 

6170.24 

$27337.72 

13. 

11482.40 

2575.71 

3364.27 

689.81 

1533.61 

735.58 

105.69 

261.64 

1516.56 

2197.23 

1317.71 

408.30 

609.53 

1679.47 

$18477.51 


11. 

$1873.33 

6170.24 

4813.25 

662.25 

622.64 

692.82 

2457.76 

2126.76 

5391.26 

7349.86 

1422.75 

9667.60 

6000.00 

672.80. 

$49823.20 

14. 

$773.72 
442.37 
454.86 
358.61 

2003.17 
179.56 

8493.76 

4179.64 

3493.64 
178.17 
727.63 

2889.42 
992.92 

1183.08 
$26360.24 


Exercise  9.     Page  19. 

1.  Subtract  by  2*8  from  20  to  0 ;  from  21  to  1. 

20,  18,  16,  14,  12,  10,  8,  6,  4,  2,  0. 

21,  19,  17,  15,  13,  11,  9,  7,  6,  3,  1. 

2.  Subtract  by  3*8  from  20  to  2  ;  from  21  to  0. 

20,  17,  14,  11,  8,  6,  2. 

21,  18,  16,  12,  9,  6,  3,  0. 


12. 

$2336.29 
336.00 

2466.26 
641.26 

1174.60 
326.03 

1219.87 
226.78 
276.76 

6936.40 

1914.78 
311.87 

7966.00 

1919.66 
$27032.43 

15. 

$2406.08 
3101.24 
1462.09 
3693.91 
2064.76 
1231.26 
1828.36 
1662.60 
6937.60 
1987.57 
943.27 
2312.11 
1409.28 
2769.94 
$33679.86 
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3.  Subtract  by  4*8  from  30  to  2 ;  from  31  to  3 ;  from  32  to  0 ; 
from  33  to  1. 

30,  26,  22,  18,  14,  10,  6,  2. 

31,  27,  23,  19,  16,  11,  7,  3. 

32,  28,  24,  20,  16,  12,  8,  4,  0. 

33,  29,  26,  21,  17,  13,  9,  6,  1. 

4.  Subtract  by  6'8  from  32  to  2 ;  from  33  to  3 ;  from  34  to  4 ; 
from  36  to  0  ;  from  36  to  1. 

32,  27,  22,  17,  12,  7,  2. 

33,  28,  23,  18,  13,  8,  3. 

34,  29,  24,  19,  14,  9,  4. 
36,  30,  25,  20,  16,  10,  6,  0. 
36,  31,  26,  21,  16,  11,  6,  1. 

5.  Subtract  by  6'8  from  33  to  3 ;  from  34  to  4 ;  from  35  to  6 ; 
from  36  to  0 ;  from  37  to  1 ;  from  38  to  2. 

33,  27,  21,  15,  9,  3. 

34,  28,  22,  16,  10,  4. 
36,  29,  23,  17,  11,  5. 

36,  30,  24,  18,  12,  6,  a 

37,  31,  26,  19,  13,  7,  1. 

38,  32,  26,  20,  14,  8,  2. 

6.  Subtract  by  7'8  from  42  to  0 ;  from  43  to  1 ;  from  44  to  2  ; 
from  46  to  3 ;  from  46  to  4 ;  from  47  to  6. 

42,  35,  28,  21,  14,  7,  0. 

43,  36,  29,  22,  15,  8,  1. 

44,  37,  30,  23,  16,  9,  2. 

45,  38,  31,  24,  17,  10,  3. 

46,  39,  32,  26,  18,  11,  4. 

47,  40,  33,  26,  19,  12,  6. 

7.  Subtract  by  8'8  from  42  to  2 ;  from  43  to  3 ;  from  44  to  4 ;  from 
45  to  6 ;  from  46  to  6  ;  from  47  to  7. 

42,  34,  26,  18,  10,  2. 

43,  35,  27,  19,  11,  3. 

44,  36,  28,  20,  12,  4. 

45,  37,  29,  21,  13,  5. 

46,  38,  30,  22,  14,  6. 

47,  39,  31,  23,  16,  7. 
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ft.  Subtract  by  9*8  from  56  to  1 ;  from  56  to  2  ;  from  57  to  3 ;  from 
59  to  5  ;  from  61  to  7  ;  from  62  to  8. 

55,  46,  37,  28,  19,  10,  1. 

56,  47,  38,  29,  20,  11,  2. 

57,  48,  39,  30,  21,  12,  3. 
59,  50,  41,  32,  23,  14,  5. 

61,  52,  43,  34,  25,  16,  7. 

62,  53,  44,  35,  26,  17,  8. 


Exercise  10.    Page  21. 

Find  the  remainder  and  prove  : 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

234 

343 

424 

555 

676 

726 

839 

999 

123 

123 

123 

123 

123 

123 

123 

123 

111 

220 

301 

432 

553 

602 

716 

876 

Proof. 

Proof. 

Proof.  ] 

Proof 

.  Proof. 

Proof. 

Proof. 

Proof. 

Ill 

220 

301 

432 

553 

602 

716 

870 

123 

123 

123 

123 

123 

123 

123 

123 

234 

343 

424 

555 

676 

725 

839 

999 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

1000 

5120 

789 

879 

978 

6378 

6856 

6853 

123 

123 

456 

456 

456 

466 

456 

456 

877 

4997 

333 

423 

522 

5922 

6399 

6397 

Proof. 

Proof. 

Proof.  Proof 

Proof. 

Proof. 

Proof. 

Proof. 

877 

4997 

333 

423 

522 

5922 

6399 

6397 

123 

123 

456 

456 

456 

456 

456 

456 

1000 

5120 

789 

879 

978 

6378 

6855 

6853 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

7797 

7006 

3542 

4 

4000 

974 

368 

2301 

466 

456 

456 

456 

779 

249 

479 

7341 

6550 

3086 

1 

3544 

195 

119 

1822 

Proof. 

Proof. 

Proof 

Proof.   Proof. 

Proof. 

Proof. 

7841 

6550 

3086 

3544 

195 

119 

1822 

466 

456 

456 

456 

779 

249 

479 

7797 

7006 

3542 

4000 

974 

m> 

^•^^\ 
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24. 

25.     26. 

27. 

28.     29. 

30. 

2731 

708     1123 

891 

8103    19,001 

2180 

029 

394     1072 

773 

5621     3,456 

792 

1802 

314       51 

118 

2482    15,545 

1388 

Proof. 

Proof.    Proof. 

Proof. 

Proof.   Proof. 

Proot 

1802 

314      51 

118 

2482    15,545 

1388 

029 

394     1072 

773 

5621     3,456 

792 

2731 

708     1123 

891 

8103    19,001 

2180 

31. 

32. 

33. 

34. 

35. 

$183.46 

$716.43 

$647.61 

$270.04 

$125. 

76.47 

628.74 

549.64 

128.31 

101.50 

$106.98 

$87.69 

$97.87 

$141.73 

$23.50 

Proof. 

Proof. 

Proof. 

Proof. 

Proof. 

$106.98 

$87.69 

$97.87 

$141.73 

$23.50 

76.47 

628.74' 

549.64 

128.31 

101.50 

$183.45 

$716.43 

$047.51 

$270.04 

$125.00 

36. 

37. 

38. 

39. 

40. 

$247.93 

$641.87 

$56.27 

3.1415927 

0.7853982 

129.47 

333.95 

29.89 

2.7182818 

0.5235988 

$118.46 

$307.92 

$26.38 

0.4233109 

0.2617994 

Proof. 

Proof. 

Proof. 

Proof. 

Proof. 

$118.46 

$307.92 

$26.38 

0.4233109 

0.2617994 

129.47 

333.95 

29.89 

2.7182818 

0.5235988 

$247.93 

$641.87 

$56.27 

3.1415927 

0.7853982 

41. 

42. 

43. 

44. 

45. 

4.8104774 

2.5399772 

0.3937043 

3.2808693 

3.2808693 

0.4342945 

0.3937043 

0.3047973 

0.3047973 

1.6093296 

4.3761829 

2.1462729 

0.088907 

2.976072 

1.6715398 

Proof. 

Proof. 

Proof. 

Proof. 

Proof. 

4.3761829 

2.1462729 

0.088907 

2.976072 

1.6715398 

0.4342945 

0.3937043 

0.3047973 

0.3047973 

1.6093296 

4.8104774 

2.5399772 

0.3937043 

3.2808693 

3.2808693 
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46. 

47. 

48.         49. 

50. 

3.786      15.4323487     1.7320608     2.236068     2.236068 
0.6213768    0.264        1.4142136     1.7320608    0.618034 

3.1636232   16.1683487     0.3178372     0.6040172    1.618034 

Proof. 

Proof. 

Proof.       Proof. 

Proof. 

3.1636232   16.1683487     0.3178372     0.6040172    1.618034 
0.6213768    0.264        1.4142136     1.7320508    0.618034 

3,785      16.4323487     1.7320608     2.23606€ 

)     2.236068 

51. 

52. 

53. 

54. 

0.381966 
0.30103 

3.1416927 
0.7863982 

2.3661946 
0.7863982 

1.5707963 
0.7853982 

0.080936 

2.8661946 

1.6707963 

0.7863981 

Proof. 

Proof. 

Proof. 

Proof. 

0.080936 
0.30ia3 

2.3661946 
0.7863982 

1.6707963 
0.7853982 

0.7863981 
0.7853982 

0.381966 

3.1416927 

2.3661946 

1.5707963 

55. 

56. 

57. 

58. 

3.1416927 
0.5235988 

2.6179939 
0.6235988 

2.0943951 
0.5236988 

1.5707963 
0.5235988 

2.6179939 

2.0943961 

1.6707963 

1.0471976 

Proof. 

Proof. 

Proof. 

Proof. 

2.6179939 
0.6235988 

2.0943961 
0.5236988 

1.5707963 
0.5235088 

1.0471975 
0.5235988 

3.1415927 

2.6179939 

2.0943961 

1.5707963 

59. 

60. 

61. 

62. 

1.0471976 
0.6235988 

1. 
0.3819G6 

1.4142136 
0.618034 

0.618034 
0.381966 

0.6236987 

0.618034 

0.7961796 

0.236068 

Proof. 

Proof. 

Proof. 

Proof. 

0.5235987 
0.5235988 

0.618034 
0.381966 

0.7961796 
0.618034 

0.236068 
0.381966 

1.0471976 

1. 

1.4142136 

OM^^ 
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63. 

64. 

65. 

66. 

0,873,210 

8010.101 

1,000,000 

729,434 

8,765,420 

4187.94 

817,259 
182,741 

613,488 

1,107,790 

3822.161 

115,946 

Proof. 

Proof. 

Proof. 

Proof. 

1,107,790 

3822.161 

182,741 

115,946 

8,765,420 

4187.94 

817,259 

613,488 

9,873,210 

8010.101 

1,000,000 

729,434 

67. 

68. 

69. 

70. 

6532.18 

1718.754 

21,206. 

42,786.96 

1916.47 

1389.328 

1,787.563 

4,278.696 

4615.71 

329.426 

19,417.437 

38,508.266 

Proof. 

Proof. 

Proof. 

Proof. 

4615.71 

329.426 

19,417.437 

38,608.265 

1916.47 

1389.328 

1,787.563 

4,278.696 

6532.18 


1718.754 


21,205. 


42,786.96 


Exercise  11.     Page  22. 

1.  In  a  till  are  $.391  in  bills,  $67.50  in  gold,  $39.76  in  silver,  and 
$2.77  in  copper  and  nickel.    How  much  money  is  in  the  till  ? 

$391.00 

67.60 

39.76 

2.77 

$501.02  An». 

2.  Starting  out  with  $316.76  in  one  wallet  and  $54.37  in  another, 
I  pay  the  grocer  $127.38;  the  butcher,  $64.17;  the  shoemaker, 
$21.40 ;  the  landlord,  $50 ;  the  tailor,  $36.   What  ought  I  to  have  left? 

$316.76  $127.38  $370.12 

54.37  64.17  297.95 

$370.12  21.40 

50.00 

35.00 

$297.95 


$72.17   Ans. 
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3.  On  a  bill  of  f7&3.43  I  pay  $517.87.  How  much  do  I  still 
owe?  If  I  owe  $817.87,  and  have  but  1637.50,  how  much  do  I  lack 
of  being  able  to  pay  ? 

f753.43  1817.87 

617.87  637.50 


$235.56  Ans, 


$180.37  Ana, 


4.  If  a  man  was  bom  January  1,  1812,  how  old  was  he  January 
1, 1878. 

1878 
1812 
66  66  years.   Ans. 

5.  America  was  discovered  in  1492.  How  many  years  after  its 
diacovery  was  each  of  the  following  events  ? 

Settlement  of  Florida,  1565 ;  of  Virginia,  1607 ;  of  Massachusetts, 
1620 ;  of  Quebec,  1608 ;  French  and  Indian  War,  1756  ;  Declaration 
of  Independence,  1776;  Inauguration  of  Washington,  1789;  War 
with  England,  1812  ;  Mexican  War,  1846 ;  Civil  War,  1861. 

1565  1607  1620  1608  1756 

1492  1492  1492  1402  1402 


73 

115 

128 

116 

204 

1776 

1789 

1812 

1846 

1861 

1492 

1492 

1492 

1492 

1492 

284 

297 

320 

354 

309 

73 ;  115  ;  128 ;  116  ;  264  ;  284  ;  297  ;  320  ;  354  ;  309.   Ans. 

6.  The  minuend  is  one  hundred  million,  two  hundred  fifty-six 
thoasand,  three  hundred  seventy-two,  and  the  subtrahend  is  nineteen 
million,  nine  hundred  thousand,  nine  hundred  ninety-nine.  Find  the 
remainder. 

100,256,372 
19,900,999 
80,355,373  Am. 

7.  If  the  minuend  is  9874,  and  remainder  3185,  what  is  the  sub- 
trahend ?  The  subtrahend  being  7659,  and  remainder  075.68,  what 
is  the  minuend  ? 

9874  675.68 

3185  7659. 


6089  Ans, 


8334.08   Ayuj. 


16  ADVANCED    ARITHMETIC. 

8.  The  smaller  of  two  nambers  is  7.05764328 ;  their  difference  is 
0.00087092.     What  is  the  larger  number  ? 

7.95764328 

0.00087692 


7.9585202     Ans. 

9.   The  larger  of  two  numbers  is  7.95764328,  and  their  difference 
is  7. 15<}485.     What  is  the  smaller  number  ? 

7.95764328 

7.153485 

0.80415828   Ans. 

10.   If  the  subtrahend  is  10,542,  and  the  difference  544.2,  what  is 
the  minuend  ? 

10,542. 
544.2 


11,086.2  Ans. 

11.  A  man  pumps  out  of  a  cistern  in  one  hour  243.75  gallons;  in 
the  next  hour,  227.5  gallons ;  in 45  minutes  more,  137.75  gallons;  and 
the  cistern  is  empty.     How  many  gallons  of  water  were  in  it  ? 

243.75 

227.5 

137.75 


609.       Ans. 

12.  From  what  number  mutit  I  subtract  5  to  leave  7  ?  8  to  leave  9  ? 
From  what  number  must  I  subtract  5.1730  to  leave  8.1964?  6.231  to 
leave  9.6648  ?   74.213  to  leave  25.787  ? 


7                            9 

8.1964 

5                            8 

5.1736 

2  Ans.               17   Ans. 

13.37 

9.6648 

25.787 

6.231 

74.213 

15.8958  Ans, 

100.         Ana 

Ans. 
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13.    What  must  be  subtracted  from  1  to  leave  0.6?  to  leave  0.63? 
to  leave  0.532  ?  to  leave  0.5236  ?  to  leave  0.6235088? 


1. 

1.                          1. 

0.5 

0.53                      0.632 

0.6  Ans. 

0.47   Ans.            0.468  Ans, 

1. 

1. 

0.6236 

0.5235988 

0.4764 

Ans, 

0.4764012  Ans. 

14.  I  start  on  a  journey  of  3433  miles.  The  first  day  I  make  428 
miles;  the  second  day,  511  miles;  the  third,  407  miles;  the  fourth, 
513.  How  many  miles  of  my  journey  remained  for  me  at  the  close  of 
each  day  ?    How  many  miles  had  I  gone  at  the  close  of  each  day  ? 


3433 

428 

3005  after  first  day. 

428  end  of  first  day. 

611 

511 

2404  after  second  day. 

939  end  of  second  day. 

497 

497 

1997  after  third  day. 

1436  end  of  third  day. 

513 

513 

1484  after  fourth  day. 

1949  end  of  fourth  day. 

15.   Subtract  76,343  from  the  sum  of  61,932,  61,387,  6193,  4674, 
and  8199 ;  then  subtract  23,667  from  the  remainder. 


61,932 

61,387 

6,193 

4,674 

8,199 

131,385 


131,385 
76,343 
55,042 
23,667 

31,386  Ans. 


16.  Jones  bought  a  farm  and  stock  for  $7633.90 ;  sold  the  stock 
for  1306.75 ;  then  sold  the  farm  for  $7326.     How  much  did  he  lose  ? 


$305.76 
7326. 

$7630.76 


$7633.90 
7630.76 


$3.16  Ana, 
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17.  If  I  gave  $4375  for  my  land,  and  paid  for  house,  bam,  sheds, 
and  fences  92789.50,  also  $973.75  for  horses,  cattle,  tools,  etc.,  what 
did  my  farm  and  stock  cost  ? 

f4375. 
2789.50 
973.75 
$8138.25  Ans. 

18.  If  I  paid  $8138.25  for  land  and  cattle,  and  sold  part  of  the  land 
for  $675,  and  part  of  the  cattle  for  $217.50,  what  is  the  cost  of  the 
land  and  the  cattle  left  ? 


$675. 
_2 17.50 
$892.50 


$8138.25 
802.50 
$7245.75  Ana, 


19.  John  has  158  cents,  James  has  271  cents ;  James  gives  Jolm 
66  cent8.  Which  has  then  more  than  the  other,  and  how  many  cents 
more? 

158  271 

56  56 


214  John. 
Therefore,  James  has  1  cent  more. 


215  James. 


20.  A  cattle  dealer  had  228  oxen,  475  sheep,  and  49  lambs ;  he 
sold  17  oxen,  64  sheep,  and  7  lambs.  How  many  animals  of  each 
kind  did  he  then  have,  and  how  many  all  together  ? 


228  oxen. 

475  sheep. 

49  lambs. 

211 

17 

64 

7 

411 

211  oxen. 

411  sheep. 

42  lambs. 

42 

664 

Exercise  12. 

Page  29. 

Find  the  product 

of: 

1. 

2. 

3. 

0.5235088 

0.7853082 

3.14159265 

6 

4 

6 

3.1415028 


3.1415928 


16.70796325 

5 

78.53981625 


4. 

8.76 

30 

262.60 
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5. 

6. 

7. 

8. 

G.975 

7.81 

66.432 

7.86 

0.07 

700 

8000 

300 

0.48825 

6467.00 

623,456.000 

2366.00 

9. 

10. 

11. 

12. 

10,356.78 

0.786398 

0.786398 

0.786398 

0.009 

7.37 

8.66 

1001 

93.21102 

6497786 

4712388 

786398 

2366194 

3926990 

785398 

6497786 

6283184 

786.183398 

6.78838326 

0.72300688 

13. 

14. 

15. 

16. 

2150.42 

2160.42 

2160.42 

1.4142136 

0.083 

0.76 

0.076 

0.7071 

&45126 

1076210 

1076210 

14142130 

1720^36 

1605294 

1606294 

98994962 

178.48480 

1612.8150 

161.28150 

98994062 
0.99999043666 

17. 

18. 

19. 

20. 

1.41421 

1.732 

2.23607 

0.618 

1.4142 

1.732 

2.236 

618 

282842 

3464 

1341642 

4944 

505684 

6196 

670821 

618 

141421 

12124 

447214 

3708 

505684 

1732 

447214 

381.924 

141421 

2.999824 

4.09986262 

1.999975782 

21. 

22. 

23. 

24. 

0.618034 

0.12936 

7.92801 

68.383 

0.618086 

12 

0.9 

0.39 

3090170 

26872 

7.136209 

626447 

18M102 

12936 

176149 

4944272 

1.65232 

22.76937 

618034 

3708204 

0.38l9666431iM) 
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25. 


26. 


27. 


28. 


0.28744 

491.206 

68.325 

0.732 

0.08 

0.065 

6.25 

1.6 

0.0229052 

2456025 

341625 

4392 

, 

2947230 

136650 

732 

31.928325 

409950 
427.03125 

1.1712 

29. 


30. 


31. 


32. 


1208.88 

0.0125 

0.007 

0.0001 

0.438 

498 

7 

1000 

967104 

1000 

0.049 

0.1000 

362664 

1125 

4^3552 

500 

529.48944 

6.2250 

33. 


34. 


35. 


36. 


10.24 

0.00507702 

0.00752 

0.0256 

0.236 

0.0283 

89.3 

74.1 

6120 

1523106 

2256 

256 

3072 

4061616 

6768 

1024 

2048 

1016404 

6016 

1792 

2.40640 

0.000143679660 

0.671536 

1.89696 

Exercise  13.     Page  30. 


Express  the  product  of : 


2. 


76  X  78  =  76  +  8  =  78. 

3.012  X  3.01  =  3.012  +  1  =  3.018. 

83  X  8  =82  +  1  =  88. 

0.672X0.678  =0.672+8  =0.6710. 

28  X  2  =28  +  i  =  2». 

0.208  X  0.2088  =  0.2081  +  8  =  0.208* 

6*  X  62  =  5*+2  =  6«. 

2.0032  X  2.003* 

3. 

=  2.0032+4  =  2.0038. 

20.038  X  20.03 

=  20.038  +  1=20.03*. 

20.03 

X  20.03« 

=  20.031  +  2  =  20.038. 
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Ezercise  14.    Page  32. 


Find  the  following  products, 
and  test  the  accuracj'  by  casting 
out  the  nines,  and  by  casting  out 
the  elevens : 


1. 


21.3706 
15.243 

641118 
854824 
427412 
1068530 
213706 

325.7520558 
1.8054 

13030082232 
16287602790 
29317685022 
26060164464 
3257520558 

617.43044656332 

The  three  remainders  after  the 
nines  are  cast  out  are  1, 6,  and  0. 
1X6X0  =  0. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  0. 

The  three  remainders  after  the 
elevens  are  cast  out  are  9,  8,  and 
1.  9  X  8  X  1  =  72,  or  casting  out 
the  elevens,  6. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out 
is  6. 


2. 

0.026891 
5.328 
215128 
53782 
80673 
134455 
0.143275248 
20.74 
573100992 
1002926736 
1289477232 
286550496 
4.26100587552 

The  three  remainders  after  the 
nines  are  cast  out  are  8,  0,  4. 
8X0X4  =  0. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  0. 

The  three  remainders  after  the 
elevens  are  cast  out  are  7, 4,  and  4. 
7  X  4  X  4  =  112,  or  casting  out 
the  elevens,  2. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out  is  2. 


3. 


5.8281 
0.0012 
116562 
58281 


0.00699372 
0.6827 
4895604 
1398744 
5594976 
4196232 
0.0047746V2(544 
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The  tliree  remainders  after  the 
nines  are  cast  out  are  6,  3,  and  6. 
6  X  3  X  5  =  90,  or  after  the  nines 
are  cast  out,  0. 

The  remainder  of  tlie  product 
after  the  nines  are  cast  out  is  0. 

The  three  remainders  after  the 
elevens  are  cast  out  are  3,  1,  and 
7.  3  X  1  X  7  =  21,  or  after  the 
elevens  ai*e  cast  out,  10. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out  is  10. 


23.9875 
12.4704 


959500 
1439250 
1679125 
959500 
479750 
239875 

299.27764500 
0.017 

209494;)615 
299277045 


6.087719965 

The  three  remainders  after  the 
nines  are  cast  out  are  7,  6,  and  8. 
7X6X8  =  336,  or  after  the  nines 
are  cast  out,  3. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  3. 

The  three  remaindera  after  the 
elevens  are  cast  out  are  9,  2,  and 
6.  9X2X6  =  108,  or  after  the 
elevens  are  cast  out,  9. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out  is  9. 


5. 

39.801 
1.44 
159204 
159204 
89801 
67.3i:W4 
17.9645 
28656720 
22925376 
84388004 
51582096 
40119408 
6731344 
1029.607292880 

The  three  remainders  after  Uie 
nines  are  cast  out  are  3, 0,  and  6. 
3X0X6=0. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  0. 

The  three  remainders  after  the 
elevens  are  cast  out  are  3,  1,  and 
4.  3  X  1  X  4  =  12,  or  after  the 
elevens  are  cast  out,  1. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out  is  1. 

6. 

5.2817 

0.0165 

264085 

316902 

52817 

0.08714805 

0.8469 

78433245 
52288830 
34859220 
69718440 


0.073805683545 
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The  three  remainders  after  the 
nines  are  cast  oat  are  6,  3,  and  0. 
6X3X0=0. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  0. 

The  three  remainders  after  the 
elevens  are  cast  out  are  6,  0,  and 
10.    6  X  0  X  10  =  0. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out  is  0. 


7. 

0.54237 
16 


325422 
54237 

8.67792 
0.00176 

5206752 
6074544 
867792 

0.0152731392 


The  three  remainders  after  the 
nines  are  cast  out  are  3,  7,  and  5. 
3X7x5=  105,  or  after  the  nines 
are  cast  out,  6. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  6. 

The  three  remainders  after  the 
elevens  are  cast  out  are  7,  5,  and 
0.     7X5X0  =  0. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out 
isO. 


8. 

24.271 
3.6485 
121355 
194168 
97084 
145626 
72813 
88.5527435 
15.271 
885527435 
6198692045 
1771054870 
4427637175 
885627435 
1352.2889459885 

The  three  remainders  after  the 
nines  are  cast  out  are  7,  8,  and  7. 
7X8X7=  392,  or  after  the  nines 
are  cast  out,  5. 

The  remainder  of  the  product 
after  the  nines  are  cast  out  is  5. 

The  three  remainders  after  the 
elevens  are  cast  out  are  5,  9,  and 
3.  5x9x3  =  135,  or  after  the 
elevens  are  cast  out,  3. 

The  remainder  of  the  product 
after  the  elevens  are  cast  out  is  3. 

9. 

13.256 
14.125 

66280 
26512 
13256 
53024 
13256 

187.241000 
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187.241000 
30.264 
748964000 
036206 
374482 

661723 

6664.789214000 

The  three  remainders  after  the 
nines  are  cast  out  are  8,  4,  and  6. 


8x4x6  =  160,  or  after  the  nir 
are  cast  out,  7. 

The  remainder  of  the  prodi 
after  the  nines  are  cast  out  is  7 

The  three  remainders  after  t 
elevens  are  cast  out  are  1,1,  anc] 
1X1X4  =  4. 

The  remainder  of  the  prodi 
after  the  elevens  are  cast  out  is 


Ezercia^  15.    Page  34. 

Find  to  the  fifth  decimal  the  value  of : 


1. 


2. 


3. 


0.49714987 

0.79817987 

1.09920986 

362218671 

679024990 

494758420 

497160 

718361 

219842 

348004 

71836 

43968 

24857 

3192 

8794 

3977 

160 

660 

60 

71 

76 

9 

6 

4 

1 

0.793625 

1 

0.874048 

0.79363.  Ans, 

0.273236 

0.87406.  Ans, 

0.27324.  An8 

5. 


6. 


0.62208861 

1.75812263 

0.66630261 

266175610 

369619502 

673644330 

62209 

3616246 

166891 

37325 

87906 

16689 

3110 

16823 

2226 

436 

176 

222 

6 

88 

28 

4 

16 

2 

0.103089 

1 

0.186057 

0.10309.  Ann, 

3.620264 
3.62025.  Ans. 

0.18606.  Ans. 
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7. 

8. 

9. 

0.75142506 

0.05245506 

0.33143325 

965899899 

266176610 

317362971 

6762825 

5246 

331433 

676283 

3147 

232003 

60124 

262 

29829 

6763 

36 

663 

676 

1 

199 

60 

0.008692 

10 

4 

0.00869.   Am. 

2 

7.506735 

0.594139 

7.50674.   Ans. 

0.59414.   An8. 

10. 

11. 

12. 

0.90633287 

2.84657842 

0.546794489 

67315545160 

245596690 
2561920 

5947967482 

543799 

1093589 

9063 

170794 

437435 

4532 

17079 

21871 

362 

2561 

3827 

.      45 

142 

328 

5 

14 

49 

1 

1 

4 

0.557807 

2.752581 

1.567103 

0.55781.   Ana. 

2.75258.   Ans. 

1.55710.   Ans. 

Ezercifle  16. 

Find  the  quotient  of : 

1.  2. 


Page  38. 


3. 


9)126.409 
14.04644 

10)13.31 
1.331 

11)13.31 
1.21 

12)1.728 
0.144 

5. 

6. 

7. 

8. 

3)1)3.7632 
1.2544 

2^)4263.1 
2131.55 

4)91)9)964.64 
241.16 

6(9)9)0.58776 
0.09796 

9. 

10. 

11. 

12. 

7)^)752.30 
107.47143 

8)9)895.6 
111.95 

9)9)9)982.64 
109.17111 

7)9^9)82.610 
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13. 


14. 


15. 


16. 


6^0)836.90  11121)9646.4  12f^)  875.86         2f^)  274.86 

167.38  876.94646  72.9876  137.426 


17. 

002)1001. 
600.6 


18. 

005)004. 
0.8 


19. 

004)743.2 
185.8 


20. 

0005)31000. 
6200. 


21. 


22. 


23. 


25. 


26. 


27. 


24. 


0012)480000.   00007 )  9800000.  000009)1098000.   009)1098. 
40000.        1400000.         122000.     •  122. 


23. 


000009)10980.            009) 

10.98           11)1 

144100. 

11)189.2 

1220. 

1.22 

13100. 

17.2 

Ezercise  17.     Page 

\  42. 

Find  the  quotient  of : 

1. 

2. 

3. 

83 

mi 

1180^ 

91)7553 

73)4593 

76)89713 

728 

438 

76 

273 

213 

137 

273 

146 

76 

67 

611 
608 

33 


5. 


6. 


eiOH 

lOlOJI 

2045}^ 

88)53691 

36) 

35372 

408) 

834561 

528 

36 

816 

89 

37 

1866 

88 

36 

1632 

11 

22 

2241 
2040 

201 


TEACHERS'    EDITION. 


27 


7. 


8. 


1382}}f 

2180}}! 
395)861:345 

843) 

439111 

247)341586 

370406 

247 

790 

3372 

945 

713 

3320 

741 

395 

2529 

2048 

3184 

7916 

1976 

3160 

7587 

726 

245 

329 

494 

232 


10. 


11. 


12. 


1964Hf 

1623JJf 

1289) 

m^,%\ 

498)978217 

357) 543816 

604730 

498 

367 

5156 

4802 

18G8 

8913 

4482 

1785 

7734 

3201 

831 

11790 

2988 

714 

11601 

2137 

1176 

189 

1992 

1071 

145 

105 

13. 


14. 


15. 


2.475 

71.12 

0.045 

1321326.7 

112l5 

79725.52 

906) 

40.77 

264 

7847 

3624 

627 

1255 

4530 

528 

1121 

4530 

990 

1345 

924 

1121 

660 

2242 

660 

2242 
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16. 


18. 


19. 


9.007 

3.1416 

62.6 

1068)9619.476 

3937J 

12368.4792 

1926} 

120376. 

9612 

11811 

11666 

7476 

6574 

4816 

7476 

3937 
16377 

3862 
9630 

17. 

16748 

9630 

70. 

6299 

138745)82712150. 

3937 

271215 

23622 

0 

23622 

20. 


21. 


22. 


160000. 


7.68 


640. 


00016) 2560000. 

319)2418.02 

03126) 

2000000. 

16 

2233 

18760 

96 

1850 

12600 

96 

1595 

12600 

0000 

2652 
2652 

0 

23. 


24. 


25. 


92.8 

3.35977 

1.76499 

1302)770425.6 

0479)1609.3296 

0917)1609.3295 

74718 
23245 

1437 
1723 

917 
6023 

l(i604 

1437 

6419 

66410 

2862 

6042 

66416 

2396 

4686 

4679 

4679 

4311 

3668 

3685 

9116 

3353 

8263 

3320 

8620 
8263 

a67 
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26. 

27. 

28. 

94.66644 

184.98040 

1.76471 

0017)  1609.3295 

00087)  16093.295 

17)30. 

153 

87 

17 

79 

739 

130 

68 

696 

119 

113 

433 

110 

102 

348 

102 

112 

862 

80 

102 

783 

68 

109 

699 

120 

102 

696 

119 

76 

360 

10 

68 

348 

7 

20 

29. 

30. 

31. 

1.73410 

1.73210 

1.73200 

173)300. 

1732)3000. 

17321)30000. 

173 

1732 

17321 

1270 

12680 

126790 

1211 

12124 

121247 

690 

6660 

65430 

619 

5196 

61963 

710 

3640 

34670 

692 

3464 

34642 

180 

1760 

2800 

173 

1732 

70 

280 

32. 

33. 

34. 

0.00030479 

1.41423 

2.23614 

528^)0.16093295 

14142)20000. 

2236)6000. 

1584 

14142 

4472 

2632 

68680 

5280 

2112 

66568 

4472 

4209 

20120 

8080 

3696 

14142 

6708 

6136 

69780 

13720 

4752 

66668 

13416 

383 

32120 

3040 

0.0003048.  Ans.        28284 

^'i.m 

38360 
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35. 


36. 


37. 


$213.67 

11.00543 

0.000064 

117)^25000. 

1472)16200. 

198)31^) 

0.01270 

234 

1472 

1188 

160 

1480 

820 

117 

1472 

792 

430 

8000 

28 

361 

7360 

790 

6400 

702 

5888 

880 

5120 

819 

4416 

61 

704 

1213.68.  Ans. 

38. 


39. 


0.34379 

44.21057 

16382)05632. 

4236(91 

187276.0 

49146 

16944 

71740 

17836 

65528 

16944 

62120 

8920 

49146 

8472 

129740 

4480 

114674 

4236 

150660 

24400 

147438 

21180 

3222 

82200 

29652 

2548 

44.21058.  Ans, 
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40. 

41. 

9.83258 

0.00114 

10293)  189700. 

00872)00001. 

173637 

872 

160630 

1280 

154344 

872 

62860 

4080 

57879 

3488 

• — ■ — ■ — —  — 

49810 

592 

38586 

112240 

96465 

• 

157750 

154344 

3400 

0.00115.   ^718. 

42. 

7.76378 

43. 

18246)  141658. 
127722 

33.41590 
130377)^1015075. 

139360 

91131 

127722 

103765 

116380 

91131 

109476 

126340 

69040 

121508 

54738 

48320 

143020 

30377 

127722 

179430 

152980 

151885 

145968 

275450 

7012 

273393 
20570 

44. 

83.41591.   Ara, 

112.62 

2473)131212. 

45. 

j473 

^17.70 

6482 

176)93115.20 

4946 

176 

15S60 

1355 

14838 

1232 

5220 

1232 

4946 

1232 

274 

0 
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46. 

1553.06 

5135)12840000. 
25675 


27250 
25675_ 
15750 
15405 


49.      311.12396 

31113)9680000. 
93339 
34610 
31113 


34500 
80810 
3690 
1553.07.  ^718. 


47. 

354.2 

3542n26457"<0 
10026 


19197 
17710 


14876 
14168 


7084 
7084 


48. 


0.86605 


0866)0750. 
_6ft28_ 
5720 
5196_ 
5240 
5106 


4400 

4380 

70 


34970 
31113 
38570 
31113 
74570 
62226 
123440 
93339 
301010 
280017 
209930 
186678 
23252 
311.12397.  Ans, 

395708.73088 


50.  

64037)25340000000. 
192111 
612890 
576333 


365570 
820185 
453850 
448259 


559100 
512296 
468040 
448259 
197810 
192111 
569900 
512296 
576040 
612296 
63744 
395  J08. 73089. 
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O.m00026 

0.13467 

S6St|W)O.OOMOS7 

6604)0740.7 

6068 
13357 

6504 
19030 

12670 
687 

16612 

25180 

22016 
31(HU 

27680 
41200 

17359)5444007 
68077 


106330 
104164 
21760 
178S9 
44010 
84718 


u 


m'jA 


'■^      M'^^S*^ 


ii;>  <f^::x 

W^y 

•  ;7«.M>, 

14S 

£44 

iv^i 

S^ 

fc;«> 

t« 

71.S 

72 

80 

hTjfi 

72 

'^l 

80 

%\1Ju.   A 

HM. 

72 
80 
72 
80 
72 
80 
72 
8 

f7».n 


17*i,- 


Lr:r44 
177560 
1610^ 


161028 


42i«20 

35784 

7196 


96. 


59. 


GO. 


O.VATA 

286.96306 

35.32582 

121)18.7 

1728)495872.1766 

628(l)  18651.7726 

121 

3456 

1584 

<i(K) 

15027 

2811 

flor, 

13824 

2640 

nw) 

12032 

1717 

4H4 

10368 

1684 

000 

16641 

1337 

fwr, 

15552 

1066 

TifiO 

10897 

2812 

484 

10368 

2640 

00 

6296 

1726 

0.154r)5.  An». 

5184 

1684 

11260 

1410 

10368 

1066 

882 

364 

286.06307.  Am, 

36.82633.  An^ 
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61. 


62. 


63. 


243.66937 

17.97170 
4356^)78284.7375 

68.02571 

231)66287.625 

27225)  1852000. 

462 

4356 

163350 

1008 

34724 

218500 

024 

30492 

217800 

847 

42327 

70000 

603 

39204 

54450 

1546 

31233 

155500 

1386 

30492 

136125 

1602 

7417 

193750 

1386 

4356 

190575 

2165 

30615 

31750 

2079 

30492 

27226 

860 

1230 

4525 

693 

1670 

1617 

53 


64. 


65. 


66. 


17.01117 

51.02040 

$213.77 

215042)3658117. 

196)  10000. 

10251 

1219120. 

215042 

980 

2050 

1507697 

200 

1412 

1505294 

196 

1025 

240300 

400 

3870 

215042 

392 

3075 

252580 

800 

7960 

215042 

784 

7175 

375380 

160 

7750 

215042 

51.02041. 

Ans. 

7175 

1603380 

575 

1505294 

1213.78.  Ans. 

98086 
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67. 


o.o9dv9 


5645376)22000000. 
16936128 
50638720 
45163008 


54757120 
50808384 
39487360 
33872256 
56151040 
50808384 
53426560 
.  50808384 
2618176 


6a 


70. 


0.01239 

66.58593 
1152)75566. 

55056) 

2.21692 

1331)0016.5 

122000. 

1331 

6912 

110112 

3190 

6435 

118880 

2662 

5760 

110112 

6280 

6750 

87680 

3993 

5760 

56066 

12870 

9900 

326240 

11979 

9216 

276280 

891 

6840 

509600 

5760 

496604 

0.01240.  Ans. 

10800 

140960 

10368 

110112 

4320 

30848 

3456 

864 

2.21693.  Ans, 

65.58594.  Am. 
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71. 

72. 

7.14842 

9.11274 

107716)  770000. 

72426)660000. 

754012 

651834 

159880 

81660 

107716 

72426 

521640 

92340 

430864 

72426 

907760 

199140 

861728 

144852 

460320 

542880 

430864 

506982 

294560 

358980 

215432 

289704 

79128 

69276 

7.14843.  Ans. 

9.11275.  Am. 

74. 

75. 

1.04823 

0.00196 

44723)46880. 

444)0.874 

44723 

444 

215700 

4300 

178892 

3996 

368080 

3040 

367784 

2664 

102960 

376 

89446 

135140 

0.00197.  Ans. 

134169 

971 


73. 

0.03156 

1728)54.55 
6184 
2710 
1728 


9820 
8640 
11800 
10368 
1432 


0.03157.  Ana 


76. 

10.36516 

628(9)  5472.8 
528 
1928 
1684 


77. 

78. 

79. 

1130. 

0.0081 

1200900. 

00018^20340. 

108)0.8748 

00037)44433300. 

18 
23 

864 
108 

37 

74 

18 

108 

74 

54 
54 

0 

333 
333 

00 

3440 
3168 
2720 
2640 
800 
628 
2720 
2640 
80 

80. 

0.0016 

2003T3i2048 
2003 
12018 
12018 
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Exorcise  18.    Pago  44. 

Reduce  to  a  single  expression : 

1.  (16  -  11  +  2)  X  6  =  7  X  5  =  35. 

2.  (4  X  16)  -r  (2  X  3)  =  60  -r  6  =  10. 

3.  (84  -r  7)  +  (4  +  5  -  6)  =  12  +  3  =  15. 

4.  (44  -  31)  X  (14  -  11)  =  13  X  3  =  39. 

5.  (96  -f  6  +  6)  -  (6  X  8  -M6)  =  21  -  3  =  18. 

6.  (62  -  6  X  7)  +  (4  X  5)  - 16  ^  2  =  17  +  20  -  8  =  29. 

7.  52  -  6  X  7  +  4  X  6  -  16  -r  2  =  52  -  35  H-  20  -  8  =  29. 

8.  (62  +  3  -  16)  -r  10  +  (6  X  7  -  30)  -  3  =  50  ^  10  +  12 

=  6  +  4  ;=  9. 


-=-3 


Ezorcise  19.    Pago  45. 

By  the  use  of  reciprocals,  find  the  value  of : 

1.  8  X  0.25  =  8  -f  4  =  2. 

2.  171  -r  0.25  =  171  X  4  =  684. 

3.  876  X  1.25  =  876  -r  0.8  =  8700  -r  8  =  1095. 

4.  132  X  2.5  =  132  -f  0.4  =  1320  ~  4  =  330. 

5.  691  -r  2.5  =  591  X  0.4  =  236.4. 

6.  756  -r  0.125  =  756  X  8  =  6048. 

7.  268  X  25  =  268  -r  0.04  =  26,800  -r  4  =  6700. 

8.  753  -r  25  =  753  X  0.04  =  30.12. 

9.  567  -r  625  =  (567  ~  5)  X  0.008  =  113.4  X  0.008  =  0.9072. 

10.  1764  X  0.025  =  1764  -f  40  =  44.1. 

11.  6381  -=-  0.025  =  5381  X  40  =  215,240. 

12.  7452  -=-  0.875  =  7452  X  8  -r  7  =  59,616  ^  7  =  8516.6. 

13.  651  X  0.33333  =  651  -r  3  =  217. 

14.  456  X  6.66667  =  456  -f  0.15  =  46,600  -r  15  =  3040. 

15.  1554  X  0.16667  =  1554  -r  6  =  259. 

16.  432  -r  1.33333  =  432  X  0.76  =  324. 

17.  375  -r  16.66667  =  375  X  0.06  =  22.5. 

18.  225  -r  6.66667  =  225  X  0.15  =  33.75. 
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Ezorciflie  20.    Pago  47. 


Divide  by  the  contracted  method : 

1.  11.4286285  by  3.1415927  to 
six  decimal  places. 

3.637813 

Zlil^^)  114285285. 

94247781 

20037504 

18849556 

1187948 

942478 

245470 

219911 

25559 

25132 

427 

314 

113 

_94 

2.  0.004239239  by  3.2783278  to 
five  decimal  places. 

0.00129 

327^;Z;i^)  42392.39 
32783 
9609 
6557 
3052 
2950 

3.  437  by  215.253  to  five  deci- 
mal places. 

2.03017 

21^^)437000. 

430506 

64940 

64676 

864 

216 

149 


4.  0.0053  by  72.664  to  eight 
decimal  places. 

0.00007294 

72^^)5.30000 

508578 

21422 

14531 

6891 

6639 

352 

300 

5.  6  by  0.1573  to  three  decimal 
places. 

38.143 

157^)60000. 
4719 
12810 
12584 


2260 

1573 

687 

629 

58 

47 


6.   0.11  by  1937.43  toeight  deci- 
mal places. 

0.00006677 

19^7^^)11.0000 
96872 


1:^128 

11624 

1504 

1366 


148 
135 
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7.  44.2  by  0.768647  to  five  deci- 
mal places. 

67.61112 


8.   0.6687466  by  0.5476869 
five  decimal  places. 

1.20298 


76^^)  44200000. 
3842736 

54jr^^)  6587465. 
6475869 

6772650 

1111696 

6379829 

1095174 

3928210 

16422 

3842736 

10952 

85475 

5470 

76856 

4928 

8620 

442 

7686 

438 

935 

769 

166 

9.  46  by  0.00761615161  to  thp 

164 

decimal  places. 
6120.967 

nmmi^ 

4600000000000. 
460909091 

9090W9 

7615162 

1576767 

1508030 

72727 

67636 

5091 

4609 

682 

526 

Ezorciae  21.    Pago  48. 

Express  the  value  of : 
1.   101  =  10. 

102  =  10  X  10  =  100. 

103  =  10  X  10  X  10  =  1000. 

10*  =  10  X  10  X  10  X  10  =  10,000. 

106  =  10  X  10  X  10  X  10  X  10  =  100,000. 

106  =  10  X  10  X  10  X  10  X  10  X  10  =  1,000,000. 

107  =  10  X  10  X  10  X  10  X  10  X  10  X  10  =  10,000,000. 

JO*  =  JO  X  10  X  10  X  10  X  10  X  10  X  10  X  10  =  100,000,000, 
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2.  10»  -r  102  =  108-2  =  10. 
108  -r  106  =  108-5  =  loa. 

10»-r  10*  =  -  ^-    =  --' 

10»  -MO*  =  10»-*  =  106. 

3.  9.99*  -r  9.992  =  9.99*-2  =  o.^ga. 

1  1 


9.991^8  -r  9.99"^  = 
9.9918  -r  9.99"  = 


9.99iia-ii8      9.99a 
1  1 


9.9918-itt      9.992 

1.0126  ^  1.0122  =  1.0125-22  =  1.01a. 

1  0112  -^  1  0116  = i =r  — 

l.Ul        .    l.Ul^  1.011^12        i.oi» 

l.Olw  -f  l.ofw  =  1.01i»-w  =  1.018. 


Find  the  following  quotients  and 
casting  out  the  nines : 

1. 

73.03522 


Exercise  22.     Page  49. 

test  the  accuracy  of  the  work  by 


2. 


)15706641.(592 

8.79530 

1605294 

5645376)49652789.6 

652701 

46163008 

645126 

44897816 

757569 

39517032 

645126 

53801840 

1124482 

60808384 

1076210 

299:34560 

492220 

28226880 

430084 

17076800 

621300 

16036128 

430084 

1406720 

191276 

The  remainder  after  the  nines 
are  cast  oat  from  the  divisor  is  5 ; 
from  the  quotient,  4 ;  from  the  re- 
mainder, 8 ;  from  the  dividend,  1. 

6  X  4  +  8  =  28. 
28  -r  9  =  3  with  remainder  1. 


The  remainder  after  the  nines 
are  cast  out  from  the  divisor  is  0; 
from  the  quotient,  5 ;  from  the  re- 
mainder, 2 ;  from  the  dividend,  2. 

0X5  +  2  =  2. 
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636.61828 


1HJJ41I6 
115r>tO 
94248 


207920 
188496 
194240 
188496 
57440 
31416 


260240 
261328 


89120 
62a32 
262880 
251328 
11562 
The  remainder  after  the  nines 
are  cast  out  from  the  divisor  is  6; 
from  the  quotient,  4 ;  from  the  re- 
mainder, 6;  from  the  dividend,  2. 
6  X  4  +  5  =  29. 
29  -f  9  =  3  with  remainder  2. 

4.  24.16166 

7864)189765.7 
15708 


The  remainder  after  the  nines 
are  cast  oat  from  the  divisor  is6; 
fromtheqaotient,  8;  from  the  re- 
mainder, 4;  from  the  dividend,  7. 

6x8  +  4  =  52. 
52  -r  9  =  5  with  remainder  7. 


5. 

1997.58881 

1439674)2876276200. 
1439874 
14364022 
12958866 


14051560 
12958866 
10926940 
10079118 


32086 
31416 
12697 
7854 


48430 
47124 
13060 
7864 
52060 
47124 
49360 
47124 
2236 


8478220 
7199370 
12788500 
11518992 
12695080 
11518992 
11760880 
11518992 
2418880 
1439874 
979006 

The  remainder  after  the  nines 
are  cast  out  from  the  divisor  is  0; 
from  the  quotient,  2 ;  from  the  re- 
mainder, 4 ;  from  the  dividend,  4. 

0x2  +  4  =  4. 
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1328.74761 

658208)874711900. 
658298 
2164139 
1974894 


7. 

191.94170 

149796)28752100. 
149796 
1377250 
1348164 


1892450 
1316596 
5758540 
6266384 
4921560 
4608086 
3134740 
2633192 


5015480 
4608086 
4073940 
3949788 


290860 
149796 
1410640 
1348164 
624760 
599184 
255760 
149796 
1059640 
1048572 
110680 

The  remainder  after  the  nines 
are  cast  out  from  the  divisor  is  0 ; 
from  the  quotient,  5 ;  from  the  re- 
mainder,  7 ;  from  the  diyidend,  7. 

0X5  +  7  =  7. 


1241520 
658298 
583222 

The  remainder  after  the  nines 
are  caiit  out  fiom  the  divisor  is  2; 
from  the  quotient,  3 ;  from  the  re- 
mainder, 4 ;  from  the  dividend,  1. 

2  X  3  +  4  =  10. 
10  -r  9  =  1  with  remainder  1. 

Ezeroiflie  23.    Page  50. 

Express  in  words : 

1.  327.244. 

Three  hundred  twenty-seven  and  two  hundred  forty-four  thou- 
sandths. 

2.  80.9066. 

Eighty  and  nine  thousand  fifty-six  ten-thousandths. 

3.  0.390012. 

Three  hundred  ninety  thousand  twelve  millionths. 

4.  20,000.002. 

Twenty  thousand  and  two  thousandths. 
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9.   0.0000008. 
Eight  teu-millionthfl. 

6.  41.27106. 

Forty-one  and  twenty-eeven  thousand  one  hundred  five  hundred- 
thouHandths. 

Write  in  figures : 

7.  Two  hundred  thirty-five  and  eight  hundred  thirty-five  thou- 
sandths. 

236.836. 

8.  Seventy-four  and  two  hundred  three  thousand  six  millionths. 

74.203006. 

9.  Twelve  hundred  and  eight  thousand  three  ten-milliontha. 

1200.0008003. 

10.  Five  thousand  sixty -four  millionths. 

0.006064. 

11.  One  million  and  four  tenths. 

1,000,000.4. 

12.  Six  hundred-millionths. 

0.00000006. 

13.  Multiply  and  divide  789.866  by  10  ;  by  100 ;  by  100,000. 
7803.66;  78.0366;  78,936.6;  7.89366;  78,936,600;  OJ00789366. 

14.  Multiply  and  divide  0.004  by  100 ;  by  10,000 ;  by  1000. 
0.4;  0.00004;  40;  0.0000004;  4;  0.000004. 

15.  Multiply  and  divide  436  by  1,000,000;  by  1000;  by  10. 
436,000,000;  0.000436;  436,000;  0.436;  4360;  43.6. 

16.  Multiply  and  divide  0. 1  by  ten ;  by  ten  millions. 
1 ;  0.01 ;  1,000,000  ;  0.00000001. 

Find  the  value  of : 

17.  21.3706  +  16.243  +  1.8954  +  0.026891  +  6.328  +  29.74. 

21.3706 
16.243 

1.8964 

0.026891 

6.328 
29.74 
73.603891 
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la   57  +  0.0067  +  0.8  +  1200  +  0.847  +  169.2  +  3. 

67. 

0.0067 
6.8 
1200. 
0.847 
150.2 
3. 
1426.8627 

19.  0.0012  +  10  +  5.8281  +  6  +  39.43  +  0,6827  +  1. 

0.0012 
10. 

6.8281 

6. 
30.43 

0.6827 

_1^ 

61.942 


20.  23.9876  —  12.4764;  36.14732-27.62816. 


23.9876 
12.4764 

11.6111 


36.14732 
27.62816 

7.61917 


21.   102.1274  -  83.072 ;  39.801  -  17.9646. 


102.1274 

39.801 

83.072 

17.9646 

19.0664 

21.8366 

22.  30  — 6.2817;  1.7-0.8469. 

30. 

1.7 

6.2817 

0.8469 

24.7183 

0.8531 

23.  1  —  0.64237 ;  100  -  0.00176. 

1. 

100. 

0.64287 

0.00176 

0.46763 


99.99824 
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24.  24.271  -  3.6486  +  16.271  -  13.266  -  14.126. 

3.6485 
24.271  13.256 

16.271  14.126 


39.542 


31.0295 


39.542 
31.0296 
8.5125 


23.  62  +  0.52  -  17.8946  -  30.254  -  0.6  +  21.12. 

62.  17.8940 

0.52  30.254  73.64 

21.12  0.5  48.6486 


73.64  48.6486 

26.   41.289  X  0.6;  0.268  X  0.9;  0.112  X  0.2. 

41.289  0.268 

0.5  0.9 


20.6445 


0.2412 


24.9914 

0.112 

02 

0.0224 


27.   2.435  X  4.23  ;  71.651  X  3.37  ;  0.251  X  0.04. 

2.435  71.651  0.251 

4.23  3.37  0.04 


7305 
4870 
0740 
10.30005 


501557 
214953 
214953 
241.40387 


0.01004 


28.  0.0012  X  0.006 ;  2.28823  X  200 ;  6.6126  X  0.0768. 


0.0012 

0.006 

0.000006 


2.26823 

200 
453.646 


6.6126 
0.0768 
449000 
336760 
392875 
0.43104 


29.  0.7  X  7  X  0.07;  0.15025  X  23.7  X  0.00192  X  6. 


0.7 

0. 15025 

8.703125 

7 

23.7 

0.00192 

4.9 

109375 

7406250 

0.07 

46875 

33328126 

0.343 

31250 

3703125 

3.703125 

0.00711 

0.03555 
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30.   (2.465  +  1.21)  X  (3.2  -  2.80). 


(2.466  +  1.21)  X  (3.2  -  2.89) 
=  3.675  X  0.31 
=  1.13926. 


31.   (3.01)«;  (0.045)*;  (0.0081)«;  (5.1004)8;  (0.76)». 


3.01 

0.045 

0.0081 

3.01 

0.046 

0.0081 

301 

225 

81 

oas 

180 

648 

9.0601 

0.002025 

0.00006561 

5.1004 

0.76 

5.1004 

0.76 

204016 

456 

51004 

532 

256020 

0.5776 

26.01408016 

0.76 

5.1004 

34656 

10405632064 

40432 

2601408016 

0.438976 

13007040080 

132.682214448064 

32.  (0.125)^  X  1 

(0.32)». 

0.125 

0.32 

0.032768 

0.125 

0.32 

0.016625 

625 

64 

163840 

260 

96 

65536 

125 

0.1024 

196608 

0.015625 

0.32 

163840 

2048 
3072 

32768 

0.000512 

0.032768 

33.   Divide  291.84  by  6;  0.12936  by  12;  7.92801  by  0.9. 


6)291.84 
48.64 


12)0.12936 
0.01078 


9)  79.2801 
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34.    Divide  58.383  by  0.39 ;  0.28744  by  0.08  j  401.206  by  0.066. 


149.7 

7667 

39)5838.3 

8)28.744 

65)  491205 

39 

3.593 

456 

193 

362 

156 

326 

378 

370 

351 

825 

273 

456 

273 

466 

Divide  68.325  by  6.25 

;  0.732  by  1.6; 

1208.88  by  0.438. 

10.932 

0.4575 

2760 

625)  (5832.5 

16)  7.32 

438) 1208880 

625 

64 

876 

5825 

92 

3328 

5625 

80 

3066 

2000 

120 

2628 

1875 

112 

2628 

1250 

80 

0 

1260 

80 

36.   Divide  498  by  0.0125 ;  7  by  0.007  ;  1000  by  0.0001. 
The  reciprocal  of  0.0125  is  80. 


498 

80 

39840 


7)7000 
1000 


1)10000000 
10000000 


37.   Divide  0.236  by  10.24;  27  by  12 ;  0.00507702  by  0.0283. 

0.02294  0.1794 

283)60.7702 
283 
2247 
1981 
2660 
2647 
1132 
1132 
944 


1024) 23.5 

12)27. 

2048 

2.26 

3020 

2048 

0.02296. 

Ans. 

9720 

9216 

6040 

4096 
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3a  DiTide  89.3  by  0.00762;  74.1  by  0.0266;  1  by  0.128. 


11875 

2804.63126 

7.8126 

762)8930000 

266) 

741000. 

1287 

1000. 

762 

612 

896 

1410 

2290 

1040 

762 

2048 

1024 

6580 

2420 

160 

6016 

2304 

128 

5640 

1160 

320 

6264 

1024 

266 

3760 

1360 

640 

3760 

1280 
800 
768 
320 
266 
640 
612 
1280 
1280 

.  640 

39.   Divide  0.39842  by  3.7164 ;  281.6  by  13.789;  0.0006  by  0.0028. 


0.10720 

20.41482 

0.17867 

37164)  3984.2 

13789T 

281600. 

28)6. 

37164 

27678 

28 

267800 

67200 

220 

260148 

66166 

196 

76620 

20440 

240 

74328 

18789 

224 

21920 

66510 

160 

0.10721. 

Arts. 

66166 

140 

113640 

200 

110312 

196 

32280 

4 

27678 

4702 
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40.  Divide  63.04128  by  912.85;  287.209  by  0.00493 ;  2000  by  0.0059. 


0.06906 

68267.40365 

338983.05084 

91285)6304.128 

493} 

28720900. 

59^ 

20000000. 

547710 

2466 

177 

827028 

4070 

230 

821665 

3944 

177 

646300 

1269 

530 

456425 

986 

472 

89875 

2830 

580 

0.06906.  Arts, 

2465 
3660 
3461 
1990 
1972 
1800 
1479 
3210 
2968 
2620 
2465 

5;n 

490 
472 
180 
177 
300 
295 
500 
472 
280 
236 

66  338,983.05085.  Ans.    44 


Exorcise  24.    Pago  51. 


Find  the  value  of : 


1.  1.4  +  2.08  +  3.896. 

1.667 

1.4 

0.4 

2.08 

0.286 

3.896 

6.08 

7.376 

0.636 

2.  2.8  +  2.08  +  0.28  +  0.028 

0.931 
1 1\ 

+  0.812. 

10. 

2.8 

4.  6.126- 

-0.67. 

2.08 
0.28 
0.028 
0.812 

6.125 

0.67 

5.565 

6. 

3.   1.667  +  0.4  +  0.286  +  6.08 
+  0.636  +  0.931. 


5.  (4.625 +  1.146)-(1.2+3.571) 
=  5.771-4.771 
=  1. 
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6.  6.913  -  (2.86  -  0.937) 

=  6.913  - 1.913 
=  6. 

7.  24 -2.4 +  (6 -3.608) -3.092 

=  24-2.4  +  1.492-3.092 
=  26.492  -  6.492 
=  20. 


8.  10- 

(4.26 
=  10- 
=  10- 
=  10- 
=  9. 

-  2.6  +  2  -  0.626 

-  (6.25  —  6.645)  - 
-0.706  —  0.296 
-1 

-0.4 
0.296 

-2.02) 

9. 

1.6  X  0.08  X  0.6. 

11.  0.04X8.26X0.06 

1.6 
0.08 

3.26 
0.04 

-  0.296 


0.12 
0.6 


0.06 


0.13 

0.06 

0.0078 


10.  0.1204  X  0.0168  X  100. 

0.1204 
0.0168 
9632 
7224 
1204 


0.00202272 

100 

0.202272 


12.  36  X  0.002  X  2.06  X  0.00766. 


36 

0.1476 

0.002 

0.00766 

0.072 

7880 

2.06 

8856 

360 

10332 

144 

0.00112914 

0.1476 

004  -  0.06  X  20 

13.  0.139  X  28  +  42  X  0.002  +  6  X  0.004 

=  3.892  +  0.084  +  0.024  -  1 
=  4-1 
=  3. 

14.  (10-1.26)X0.2+0.02X2.8+(80.3X  0.1-5.3)X  10-806.3X  0.02 

=  8.75  X  0.2  +  0.02  X  2.8  +  (8.03  -  6.3)  X  10  -  806.3  X  0.02 
=  1.76  +  0.056  +  27.3  -  16.106 
=  29.106-16.106 
=  18. 


i 
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460 
460 


0 


17.   8.8779 -M 76.8. 

0.0606 

1768)88.779 
8790 
8790 
8790 


18.   0.0427^92.3. 

0.00046 

923)0.427 
3692 
6780 
6688 
242 


19.   0.28744-^800. 

8)0.0028744 
0.0003693 


15.  28.3696 -r  1.49. 

20. 

491.206  -T  660. 

19.04 

0.7667 

149)2836.96 

66)49.1206 

149 

466 

1346 

362 

1341 

326 

696 

370 

696 

326 
466 
466 

16.  0.27-0.00226. 

21. 

68.326  -r  6260. 

120 

0.010932 

226)27000 

626)6.8326 

226 

626 

6826 
6626 


2000 
1876 
1260 
1260 

22.  0.732 -rl6,000. 

0.00004676 

16)0.000732 

64^ 

92 
80 
120 
112 


80 
80 


23.  1208.88  4-0.438. 

2760 

438)1208880 
876 
8328 
3066 


2628 
2628 


0 


I 


TEACHEBS'   EBITIOK. 

24.  2  -r  0.01  -  (0.2  -=-  0.02  +  0.8  -r  10)  +  36.48  ^  8  - 
(4  V  0.06  -  2  +  0.6  -r  1.25) 

=  200  -  (10  4-  0.08)  +  4.66  -  (80  -  2  4-  0.48) 
=  200  —  10.08  +  4.66  -  78.48 
=  204.66  -  88.66 
=  116. 

25.  72.2  -r  10  -  2  -r  (0.6  -=- 1.60)  +  2.126  -r  (1.75  -  0.6) 
=  72.2  -rlO  -  2  -r  0.3126  +  2.126  -t-  1.26 
=  7.22  -  6.4  +  1.7 
=  8.©2  -  6.4 
=  2.62. 
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BzerdM  25.    Page  52. 

1.  What  number  subtracted  88  times  from  80,006  will  leave  13  as 
a  remainder  ? 

909 

80006  88)79992 

13  792 


79992 


792 

792 


2.  If  7  men  can  build  a  wall  in  16  days,  how  many  men  will  it 
take  to  build  a  wall  three  times  as  long  in  half  the  time  ? 

7 

_3 
21 
_2 
42 

3.  How  many  minutes  are  there  between  26  minutes  past  8  in  the 
morning  and  midnight  ? 

36 
180 
720 
936 

4.  If  the  Telocity  of  soimd  is  1090  feet  per  second,  at  what  distance 
is  a  gan  fired,  the  report  of  which  I  hear  11  seconds  after  seeing  the 
flash  ?    (6280  feet  make  a  mile.) 
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2.27083 

1090 

5280) 11990. 

11 

10560 

1090 

14300 

1090 

10560    2.27083  miles. 

11990 

37400                 Am. 
36960 
44000 
42240 
17600 
15840 

5.   How  long  will  it  take  to  travel  30.2375  miles  at  the  rate  of  8.85 

miles  per  hour  ? 

3.4166 

885)3023.75 

2655 

3687 
3540 


1475 
885 
5900 
5310 

5900      3.4167  hours.  Ans. 

5310 
590 

6.  If  the  circumference  of  a  circle  is  3.1416  times  the  diameter, 
find  the  circumference  of  a  circle  whose  diameter  is  6.8  feet ;  also,  find 
the  diameter  of  a  circle  whose  circumference  is  20  inches. 


6.366 

3.1416 

31416^ 

200000. 

6.8 

188496 

251328 

115040 

188496 

94248 

21.36288 

207920 

21.363  feet. 

AtlB. 

188496 
194240 
188496 

6.366  inches.   Ans, 
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7.  How  much  wire  will  be  required  to  make  a  hoop  30  inches  in 
diameter,  allowing  2  inches  for  the  joining  ? 

3.1416 

30 

04.248 

^ 96.248  inches.   Ans. 

96.248 

8.  How  many  times  would  the  hoop  of  Ex.  7  turn  in  going  half  a 
mile? 

336. 

^1^??5  94248)31680000. 

2^40  282744 


2640  340660 

12  282744 


5280  578160 

2640  665488 

31680 

9.  Cork,  whose  weight  is  0.24  of  the  weight  of  water,  weighs  16 
pounds  per  cubic  foot.  What  is  the  weight  of  6  cubic  feet  of  oak,  if 
the  weight  of  oak  is  0.934  of  the  weight  of  water  ? 

62.5 

24) 1500.  62.5 

144  0.934 

60  2500 

48^  1875 

120  6625 

120  58.376 

J 

350.26  360.25  pounds.   Ana. 

10.    From  what  number  can 
847  be  subtracted  3Q7  times,  and 

leave  a  lemauider  of  49  ?  ^^-   ^^"^  ^  ">«  235th  part  of 

g^Y  141,235  ? 

JOT  601 

„,^?2«  235) 141235 

?5«_  1410 

2««»»  -^35 

- — —                                                           236 
260078  
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12.    What  will  343  barrels  of 
flour  cost  at  96.37  a  barrel  ? 

96.37 

343 

1911 

2548 

1911 

92184.91 


13.  Twelve  makes  a  dozen, 
and  12  dozen  makes  a  gross. 
How  many  steel  pens  in  28 
gross?  What  will  a  gross  of 
eggs  cost  at  27  cents  a  dozen? 


12  X  12  = 

144. 

144 

90.27 

28 

12 

1162 

54 

288 

27 

14.  How  much  must  be  added 
to  94429  to  make  the  sum  equal 
to  43  X  9241  ? 

9241 
43 


723 

964 

910363 

4429 

96934 

15.    What 

number   deducted 

from  the  26th  part  of  2262  will 

leave  the  87th  part  of  the  same 

number? 

87 

26 

26)2262 

87)  2262              87 

208 

174               26 

4032 


93.24 


182 
182 


522 
522 


61 


16.  At  the  ordinary  rate,  123  words  a  minute,  how  long  will  it 
take  a  man  to  deliver  a  speech  of  15  pages,  each  of  28  lines,  each 
line  containing  11  words  ?  How  long  would  it  have  taken  Daniel 
Webster  to  deliver  the  same  speech,  whose  rate  was  93  words  a 
minute? 

37.6  49.6 

15  123)  4620.  98)4620. 

28  369  872 

120  930  900 

30  861  887 

420  690  630 

11  615  668 


420 
420 
4620 


690 

616 

76 


72 


37.6  minutes ;  49.7  minutes.  Ana. 
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17.  How  long  will  it  take  a 
railway  train  to  go  from  New 
York  to  San  Franci8C0,  3310 
miles,  at  the  rate  of  1973  feet  a 
minute? 

8868 

1973) 17476800 
15784 


3310 
5280 
264800 
6620 
16550 
17476800 


8858  minutes  =  147  hours 
38  minutes. 


16928 

15784 
11440 
9865 
15760 

J  Ana. 


18.  How  many  hours  will  it 
take  to  count  a  million,  at  the 
rate  of  67  a  minute? 

67  248.75 

402fl)  100000. 


60 
4020 


804 
1960 
1608 
3520 
3216 


3040 
2814 
2260 
2010 


250 
248.76  hours.   Ans, 


19.  If  you  put  into  a  box  17 
cents  a  day,  including  Sundays, 
beginning  January  1  and  ending 
July  4,  how  much  money  will 
there  be  in  the  box  ? 


31 
28 
31 
30 
31 
30 
4 
185 


185 

0.17 

1295 

185 

31.45 

131.45.  A718, 


20.  If  a  man's  income  is  13000 
a  year,  and  his  daily  expenses 
average  $7.68,  what  does  he  save 
in  a  year  ? 

$7.68  $3000. 

365  2803.20 

3840  $196.80 

4608 
2304 
$2803.20 

21.  In  a  question  of  division 
the  quotient  was  87.83,  the  divi- 
sor, 759.  What  was  the  divi- 
dend? 

87.83 
759 
79047 
43915 
61481 


66662.97 


22.   What  is  the  nearest  num- 
ber to  7196  that  will  contain  372 
without  a  remainder  ? 
19 

372)7196  7196 

872  128 


3476 

3348 

128 


7068 
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23.  It  is  3.1416  times  as  far  round  a  wheel  as  across  it.  How 
many  times  will  a  wheel  4.5  feet  across  torn  in  going  23  miles  of  5280 
feet  each  ? 


3.1416 

4J5 

157080 
125664^ 
14.1372 


6280 

23 

15840 

10560 

121440 


8690 

141372) 1214400000 
1130976 
834240 
706860 


AnB» 


1273800 
1272348 


14620 

24.   How  many  gallons  of  231  cubic  inches  are  contained  in  a 

cubic  foot  of  1728  cubic  inches  ?  in  a  bushel  of  2160.42  cubic  inches  ? 

How  many  cubic  feet  in  a  bushel?      How  many  bushels  in  31.5 

gallons? 

7.48  9.309 


231)  1728. 

231)2150.42 

1617 

2079 

1110 

714 

924 

693 

1860 

2120 

1848 

2079 

1.244 

31.5 

3.38 

1728)2150.42 

215042) 727650. 

1728 

231 

645126 

4224 

316 

826240 

3456 

945 

645126 

7682 

630 

1801 140 

6912 

7276.6 

17203.^ 

7700 

6912 

25.  Seven  children  had  left  to 
them  $7186  apiece ;  one  died, 
and  his  share  was  divided  among 
the  surviving  six.  How  much 
had  each  then  ? 

6)  $7186. 
$1197.67 

7186. 
$8383.67 


26.  How  long  will  it  take  2 
men  to  do  what  1  man  can  do  in 
6  days  ?  what  4  men  can  do  in  3 
days?  what  3  men  can  do  in 
4  days  ? 

6  days  -r  2  =  3  days. 
2X3  days  =  6  days. 
(3x4  days)  -r  2  =  6  days. 
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27.  Divide  91.80  among  Thom- 
as, Richard,  and  Henry  in  snch 
a  way  that  Henry  shall  receive 
3  cents  for  every  5  cents  that 
Thomas  gets,  and  Richard  shall 
receive  2  cents  for  every  3  cents 
that  Henry  gets. 

2  10)  $1.80 

3  $0.18 
_6                  2 

10  90.36,  B.'s. 

10.18  90.18 

3  6 

90.54,  H.'s.        90.90,  T.'s. 


28.  Divide  987.84  between  B 
and  C  so  that  C  shall  get  910  as 
often  as  B  gets  $17. 

2.44 

19  36)87.84 

17  72_ 

36  158 

144 


144 

144 

92.44 

92.44 

17 

19 

1708 

2196 

244 

244 

941.48, 

B's. 

946.36,  C'ft 

29.  Three  partners  received  for 
goods :  one,  9371.63;  the  second, 
9285.40;  the  third,  9411.91. 
They  paid  for  the  goods  9879.34, 
and  divided  the^  profit  equally 
among  them.  How  much  did 
each  receive? 


9371.63 
285.40 
411.91 

91068.94 


91068.94 
879.34 

3)9189.60 
963.20 


30.  If  there  are  12  inches  in  a 
foot,  how  many  inches  long  is  a 
wall  35  feet  in  length?  If  a  brick 
and  its  share  of  mortar  is  8.4 
inches  long,  how  many  bricks  in 
length  is  the  wall  ? 

35  50 

12  84)4200 

70  420^ 

35^  0 

420 

31.  If  a  brick  and  its  mortar 
is  2.4  inches  high,  how  many 
bricks  are  required  to  build  a 
wall  12  feet  high,  35  feet  long,  if 
the  width  of  the  wall  is  the  width 
of  two  bricks  ? 

12       00   60 
12    24)1440    50 
144 


144 


0 


3000 

2 

6000 


32.  What  is  the  total  weight 
of  the  wall  of  Ex.  31,  if  a  brick 
with  its  share  of  the  mortar 
weighs  4.13  pounds?  What  is 
the  weight  after  a  long  rain, 
when  the  weight  is  increased  to 
4.27  pounds  for  each  brick  ? 

4.13  4.27 

6000  6000 

24780  25620 

24,780  pounds ; 
25,620  poundfi.   Atvs, 
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33.  How  many  pounds  does 
each  foot  in  length  of  the  wall  of 
Ex.  31  weigh  ? 


708 

35) 24780 
246 
280 
280 


732 

36)26620 
246 
112 
106 


70 
70 

34.   If  60.98  cubic  inches  of 

brick  weigh  4  pounds,  how  many 

cubic  inches  of  brick  weigh  1 

pound  ?    How  many  pounds  will 

a  cubic  foot  (1728  cubic  inches) 

weigh  ? 

4)60.98 

16.245 

113.34 

16246) 1728000. 
16245 
20360 
16245 


51060 
46736 
63160 
467.35 


74160 
60980 
13170 
113.35  pounds.  Ara, 

35.  If  a  cubic  foot  of  water 
weighs  62.5  pounds,  how  many 
times  as  heavy  as  water  is  brick  ? 

1.8 

626)1133.6 

626 

5086 
6000 


36.  Light  moves  through  the 
air  at  the  rate  of  180,500  miles  a 
second.  How  many  times  can  it 
go  around  the  earth  in  a  second, 
if  the  distance  round  the  earth  is 
24,897.714  miles? 

7.4 

24897714)  186500000. 
174288998 
122160020 
99590856 
22569164 

7.5.  Ana, 


37.  Light  moYes  through  the 
air  at  the  rate  of  300,190  kilo- 
meters a  second.  How  many 
times  can  it  go  around  the  earth 
in  a  second,  if  the  distance  round 
the  earth  is  40,007.5  kilometers  ? 

7^ 

400076)  3001900. 
2800625 
2013750 
2000375 


38.  A  minute  is  60  seconds. 
How  many  miles  and  how  many 
kilometers  can  light  travel  through 
air  in  a  minute  ? 

186500 
60 


11190000 
300190 
60 


18011400 
11,190,000  miles; 
18,011,400  kilometers.  An», 
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39.  An  hoar  1b  00  minutes. 
Hoif  many  miles  and  how  many 
kilometers  can  light  trayel  in  an 
honr? 

11190000 

60 

671400000 
18011400 
60 


•    1080684000 

071,400,000  miles ; 
1,080,684,000  kilometers.   Am. 


431.0d4 

232) 100000. 
928 
720 
696 


240 
2.32 


800 

696 

1040 
928 
112 


40.  The  distance  round  the 
earth,  given  in  Ex.  37,  is  meas- 
ured on  a  north  and  south  line. 
Around  the  equator  the  distance 
is  40,075.45  kilometers.  How 
many  times  could  light  move 
round  the  equator  in  one  min- 
ute? 

7.49 


42.  The  Hanoverian  mile  is 
25,400  Hanoverian  feet  long,  and 
each  foot  is  0.9542  of  an  English 
foot.  Find  to  four  places  of  deci- 
mals the  fraction  that  an  English 
mile  of  5280  English  feet  is  of  a 
Hanoverian  mile. 


4007545)  30019000. 

0.9542 

28052815 

25400 

19661850 

3816800 

16030180 

47710 

36316700 

19084 

36067905 

24236.6800 

7.49 

0.2178 

60 

2423668) 258000. 

449.4 

4847336 

4326640 

41.  Find  the  reciprocal  of  the 

2423668 

difference  between  31.24 

and 

19029720 

31.23768. 

16966676 

31.24 

20640440 

31.23768 

19389344 

0.00232 

V2&10W 

62  ADVANCED    ABITHMETIC. 

43.  Express  in  inches  the  length  of  a  meter,  given  that  a  meter 
is  one  ten-millionth  of  a  quarter  of  the  earth^s  circumference,  that 
the  circumference  is  3.14159  times  the  diameter,  that  the  diameter  of 
the  earth  is  7911.7  miles,  and  that  a  mile  is  5280  X  12  inches. 

5280 

J12 

63360 

7911.7 


443520 
63360 
63360 
570240 
443520 

501285312. 
8.14169 
4511567808 
2506426560 
501285312 
2005141248 
501285312 
1503855936 

4)1574832923.32608 

393708230.83152 

0.0000001 

39.370823083152 


39.3708  inches.   Ans, 


44.  How  must  a  number  be  altered  that  its  reciprocal  may  be 
doubled  ? 

Divided  by  2. 

45.  What  effect  is  produced  on  the  sum  of  two  numbers,  if  the 
same  number  is  added  to  each  of  them  ?  What  effect  on  the  differ- 
ence? 

It  is  increased  by  twice  the  number;  no  effect. 

46.  What  effect  is  produced  on  the  product  of  two  numbers,  if 
both  numbers  are  multiplied  by  the  same  number  ?  What  effect  on 
the  quotient  ? 

It  is  multiplied  by  the  square  of  the  number  ;  no  effect. 
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47.  What  effect  is  produced  on  the  remainder^  if  both  divisor  and 
dividend  are  multiplied  by  the  same  number  ?  If  both  are  divided  by 
the  same  number  ? 

It  is  multiplied  by  the  number ;  it  is  divided  by  the  number. 

48.  In  going  from  one  planet  to  another,  light  probably  moves 
faster  than  in  air.  Suppose  it  moves  at  the  rate  of  300,800  kilo- 
meters a  second,  how  many  seconds  would  it  take  light  to  perform  each 
of  the  following  journeys : 

Moon  to  Earth 375,500  kilometers. 

Sun  to  Earth 147,250,000  " 

Sun  to  Mercury 56,900,000  " 

Sun  to  Venus 106,400,000  " 

Sun  to  Mars 224,100,000  '' 

Sun  to  the  Asteroids 400,000,000  '' 

Sun  to  Jupiter 765,400,000  " 

Sun  to  Saturn 1,403,000,000  " 

Sun  to  Uranus 2,817,000,000  " 

Sun  to  Neptune 4,421,000,000  " 

Sun  to  the  nearest  star  .    .      24,000,000,000,000  '' 

1.21  475.3  183.7 

3098^)3755.        3098^)  1472500.  8098J3l)j)  569000. 

3098              12392  3098 

6570              23330  25920 

6196              21686  24784 

3740              16440  11360 

3098              15490  9294 

9500  20660 
9294 

343.4  72.3.4  1291.2 

3098^)  1064000.0  3098^^2241000.  3098|3I(J)  4000000. 

9294  21686  3098 

13460  7240  9020 

12392  6196  6196 

10680  10440  28240 

9294  9294  27882 

13860  11460  3580 

12892  3098 

4820 


» 
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247«\'? 


ioiJi.T 


9092^ 


3»/.>}?W  7^*^>IOi>.>. 

:V-^^*  :4«c3iYO». 

309i^>28170000. 

6r.'») 

i*i:':>2 

i 

7882 

14o!?»i 

l'-J^> 

28800 

l:*.V-*2 

1..4i*«> 

27882 

2l^?0 

!?1^.»U 

9180 

21'5^ 

61^ 

6196 

iimw 

27140 

29840 

lb66d 

24754 
2--*o60 

2l»*>^ 

27882 

14270.5 

774r»Vi33o 

300SW>  44210000. 

3095KH)»240<M»'00000 

;?o^»8 

2lt;^6 

132:50 

23140 

12392 

216^ 

8380 

14^10 

10380 

6106 

12392 

9294 

21840 

21480 

10860 

21686 

18588 

9294 

1^00 

2M)20 

15660 

27882 

15190 

49.  A  kilometer  is  about  0.6214  of  a  mile, 
each  of  the  planets  from  the  sun  ? 


How  many  miles  is 


14725 

5690 

10640 

6214 

6214 

6214 

58900 

22760 

42560 

14726 

5690 

10640 

29450 

11380 

21280 

88350 

34140 

63840 

Earth,  91501150 

Mercury, 

35357660 

Venus, 

66116960 

22410 

76540 

6214 

6214 

8iKi40 

306160 

22410 

76540 

44820 

6214 

153080 

134460 

40000 

459240 

Mars,  130255740 

Asteroids, 

,248560000 

Jupiter,  475619560 
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140300 
6214 
661200 
140300 
280600 
841800 


281700 
6214 
1126800 
281700 
663400 
1690200 


442100 
6214 
1768400 
442100 
884200 
2652600 


Saturn,  871824200        Uranus,  1760483800        Neptune,  2747209400 
50.   If  11.76  tons  of  coal  cost  #82.26,  what  will  21.4  tons  cost  ? 


$7 

1176)18226 
8226 


21.4 

7 

149.8 


$149.80.  Ana, 


51.  Find  the  number  of  hours  it  will  take  a  locomotive  running  at 
the  rate  of  27  miles  an  hour  to  make  the  distance  passed  over  in  13.26 
hours  by  another  locomotive  that  has  a  velocity  of  43.6  miles  an  hour. 

Ans, 


13.26 

21.34722 

43.6 

27)676.376 

6626 

64 

3976 
6300 
676.376 

36 
27 
93 

81 

127 

108 

196 

189 

60 

64 

60 

64 
6 

ExerciBO  26.    Page  60. 

1.  Change  6427™  to  kilometers  ;  to  millimeters ;  to  centimeters. 

6427"  =  5.427»^«  =  5,427,000"™  =  542,700«'n. 

2.  How  many  meters  in  6863"™  ?   how  many  centimeters  ?  what 
part  of  a  kilometer  ? 

6863»»  =  6.853"  =  686.3«"  =  O.OOOSSS^^. 
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3.  Write  49.7°>  as  centimeters ;  as  millimeters ;  as  the  decimal  of 
a  kilometer. 

49.7™  =  4970«n»  =  49,700««  =  0.0497^™. 

4.  How  many  centimeters  in  12.4^™  ?  how  many  millimeters  ? 

12.4km  =  1,240,000««  =  12,400,000"»". 

5.  Change  1230™  to  kilometers  ;  to  centimeters. 

1230'n  =  1.23k»  =  123,000e» 

6.  Write  1230^™  as  meters ;  as  millimeters. 

1230e»  =  12.3"  =  12,300«n>. 


7.  Find  in  meters  the  value 
of  0.436™  +  8o2«™  +  42«3™«  + 
0.1695^™. 

0.435™ 

8.52 

4.263 
169.5 
172.718™ 

8.  Find  in  meters  the  value 
of  0.927^™  —  6496«™  ;  4.37°™  — 
42.87™™. 

927.™  0.0437™ 

64.95  0.04287 


862.06™ 


0.00083™ 


9.  Find  in  meters  the  value 
of  8  X  0.0467^™  ;  3.04  X  60.93«™  ; 
6.43  X  67.2™™. 

0.0672™ 
O.6O93™  6.43 

3.04  2016 

45.7™  24372  2688 

8  18279  3360 


365.6™ 


1.852272™     0.364896™ 


10.  Find  in  meters  the  value 
of  38,019™™  -r  0.097  ;  0.41*™  -^ 
25.626. 


391.948™ 


97)  38019.™ 
291 
891 
873 


16" 


189 
97 


25625)410000™ 
26625 
153760 
153750 


920 

878 
470 
388 


820 
776 


11.   At  $1.87  a  meter,  what  is 
the  cost  of  6.20™  of  cloth  ? 

11.87 

6.2 

874 
1122 


$11,694 
$11.69.   Ans, 

12.   At  $0.75  a  meter,  what  is 
the  cost  of  60™  of  cloth  ? 

$0.75 

60 

$45.00 
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13.  From  a  piece  of  cloth  con- 

ao 

633.33« 

taining  47.60«  a  tailor  cats  off 

9 

54) 

28800.™ 

three  pieces :  the  first  of  3.80", 

540 

270 

the  second  of  l.aO»,  and  the  third 

180 

of  46on.     How  many  meters  of 

162 

tbe  cloth  are  left? 

180 

3.8= 

162 

1.3             •     47.6» 

180 

0.45                    6.55 

162 

5.55«> 


42.05" 


14.  What  is  the  value  of  60«n 
of  cloth  at  $5.20  a  meter  ? 

95.20 
0.6 
$3.12 

15.  If  16.00  is  paid  for  a  rail- 
road ticket  to  travel  440^™,  what 
is  the  fare  per  kilometer  ? 

$0.0136 

440)  $6,000 
440 
1600 
1820 
2800 
2640 
160 

16.  If  a  train  goes  288^  in  9 
bonis,  how  many  meters  does  it 
go  in  a  minute  ?  (1  hour  =  60 
minutes.) 


180 
162 

17.  If  a  man  walks  at  the  rate 
of  &^  an  hour,  what  part  of  an 
hour  will  it  take  him  to  walk 
420'n? 

6km  =  6000"  0.07 

6000)420.00 
42000 

18.  A  railroad  carried  412  pas- 
sengei-8  18^  for  $88.992 ;  at  the 
same  rate,  what  will  it  receive  for 
carrying  350  passengers  35*^"  ? 


412 

$0,012 

18 

7416)  $88,992 

3296 

7416 

412 

14832 

7416 

14832 

350 

12250 

35 

0.012 

1750 

24500 

1050 

1225 

12250 


147.000  $147.   Ans. 


Exercise  27.    Page  62. 


1.  Change  1,854,276««  to  hek- 
tars ;  to  square  kilometers. 

1,854,276«»  =  185.4276h* 
=  1.854276*km. 


2.   How    many    hektars    in 
2.7856qk«n? 

2.7856<ikm  =  278.56h*. 
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3.  Write  1.7431«"  as  square 
centimeteiB ;  as  square  milli- 
meters. 

1.7431«»  =  17,431i«» 

=  1,743, 1009«». 

4.  How  many  square  kilo- 
meters in  17,407.  o»»»? 

17,407.6»^»  =  174.676«^. 

5.  How  many  square  meters 
in  1.36144>™  ? 

1.3614ik»  =  1,361,4004«. 

6.  How  many  square  meters 
in2.26»»*? 

2.25»»*  =  22,60(K"». 

7.  How  many  square  centi- 
meters in  0.0137«™  ? 

0.0137<i"  =  137i««. 

8.  Write  3.671i«"  as  square 
millimeters. 

3.671<J«"  =  367.1<J»» 

9.  If  a  field  contains  760O«, 
bow  many  ars  does  it  contain? 
What  part  of  a  hektar  ? 

7500«  =  76«  =  0.76K 

10.  How  many  square  meters 
must  be  added  to  22,612<i»  to 
make4»»*62»17<»? 

4ha62M7«=  46,217«  =  46,217^» 


46,217«« 
22,612 
23,606<i>n  Ans. 

U.  A  field  containing  72.4*  is 
sold  at  16  cents  a  square  meter. 
What  is  received  for  the  field  ? 

72.4»  =  72401P. 

7240  X  to.  15  =  0.16  X  $7240. 

$7240 

0.16 

36200 
7240 


11086.00       11086.   Ans. 

12.  If  62>  12«  of  land  is  sold 
for  $1366.64,  what  is  the  price 
per  square  meter  ? 

62*  12«  =  6212«». 

$0.22  Ans, 

6212)  $1366.64 
12424 
12424 
12424 

13.  How  many  square  centi- 
meters must  be  taken  from 
12,473<>««  to  leave  1««  I4<id™  63^""? 

Iqm  14qdin  53qeni  =  ll,463*«iii. 

12473Qcm 

11463 
1020««n  Ans. 


XSxerciae  28.  Page  64. 

1.  Write    2.26«»>»   as    cubic  3.   Change  0.01 76«*»«  to  cubic 
centimeters.  millimeters. 

2.26«^»  =  2,260,000««.   Ans.  0.0176c»«»  =  17,600,000«»™.  Ans. 

2.  Change    2a62,875«»»    to  4.   Change  46,164««»  to  cubic 
cubic  meters.  decimeters. 

2,162,875«»  =  2.162876«»>»   ^TW.  46,164«»  =  46.164«»«    Ans. 
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5.  What  18  the  equivalent  of 
0.876***'  in  cubic  meters?  in 
cubic  centimeters  ? 

0.875«>krt  =  8.76"«  =  8.76cJ«n 

=  8,750,000«™. 

6.  How  many  sters  are  there 
in  14.76d''"'  of  wood  ?  how  many 
decisters  ? 

14.75dkrt  =  147. 5rt 
=  1475drt 

7.  Whatisthecostof  28.26dkrt 

of  wood  at  31.25  a  ster? 

28.26dk»'  =  282.5* 
282.5 
1.25 
14125 
5650 
2825 


353.125 

1353.13.  Ans. 

8.  Bind  the  cost  of  an  oak 
beam  containing  1250^™  at  f25  a 
cubic  meter. 


1250«*™  =  1.26c»»«. 

1.25 

25 

625 

250 

31.25 

331.25.    An8. 

9. 

How  many  cubic  centimeters 
must  be  added  to  l,262,370cc™ 
to  make  2®**"  2®**"  2^^  ? 

2cbm  2cdm  2ccm  =  2,002, 002««™. 

2,002,002«'" 

1,262,376 
739,626«cin  jins^ 

10.   How  many    cubic    milli- 
meters   must    be    taken     from 
22,350,000,000««™  to  leave  20«'>m 
22cd™  222"""'  ? 
20ebm  22^°*  222<«™ 

=  20,022,222,000«n™. 
22,350,000,000e«»« 
20,022,222,000 
2,327,778,000«"»  Ana. 


Ezerciae  29.    Page  65. 


1.  How  many  liters  in  1.7«^"  ? 
in  157,854«»  ? 

1.7ebm=  17001 

157,854<«»  =  157.8541 

2.  How  many  cubic  centi- 
meters in  9.51?  in  0.015^? 

9.51  =  9500cc"». 
0.0151  =  15«™. 

3.  Change  1.25^  to  cubic  cen- 
timeters; to  the  fraction  of  a 
cubic  meter. 


1.25W  =  1251  =  125,000<«" 
=  0.125«t"n. 

4.  Change  431.88^  to  hekto- 
liters ;  to  the  fraction  of  a  cubic 
meter. 

431.881  =  4.3188W 

=  0.43188*^™. 

5.  Write  0.375o»»«  as  liters; 
as  cubic  centimeters. 

0..375«t>"»  =  375» 

=  3T5,00(y»«^, 


70 


ADVANCED    ARITHMETIC. 


6.  Write  734,169.661««»  as 
liters ;  as  hektoliters ;  as  cubic 
meters. 

734,159.65lc«» 

=  734.1596611 
=  7.34159651" 
=  0.73416966lcb». 

7.  How  many  cubic  meters  in 
8,573,412.867««>  ? 

8,573,412.867<«nt 

=  8.573412867«»»» 


8.   Change  0.734578912***"  to 
cubic  centimeters  ;  to  liters. 

0.7S4578912«»»n» 

=  734,578.912* 
=  734.5789121. 


9.   Change  1731.51  to   cubic 
meters ;  to  cubic  centimeters. 
1731.51  =  1.7315ci»n 

=  l,731,500«an. 


Exercise  30.    Page  66. 


1.  How  many  kilos  in  1.73t  ? 
in  0.341  of  a  ton  ? 

1.73*  =  1730k». 
0.341*  =  341k». 

2.  How  many  kilos  will    a 
hektoliter  of  water  weigh? 

100^.   Ans. 

3.  Change  1 3, 756'"8  to  grams ; 
to  the  fraction  of  a  kilo. 

13,756"»«  =  13.756* 

=  0.013756i^K. 


4.  What   is   the    weight   in 
grams  of  346. l«c™  of  water? 

346. 1«.   Arts. 

5.  Find  the  weight  in  kilo- 
grams of  0.37615«i>™  of  water. 

376.151*.   Ans. 

6.  Change  0.6778k«  to  milli- 
grams. 

0.6778k»  =  677,800»«. 

7.  How  many  milligrams  in 
the  third  part  of  17.4»? 

iofl7.4«  =  6.8« 

=  5800™f.   Ans, 


Ezercifle  31.    Page  67. 


1.   Add   17.3",   87.41«    27lcm 
380""",  and  1.79". 

17.3" 
87.41 

2.71 

0.38 

1.79 
109.69" 


2.  Add  16.87",  394.6<i",  47.52", 
7538«",  and  75.89". 

15.87" 
39.46 
47.52 
76.88 
75.89 
264.12" 


TEACHEB8'   EDITION. 


71 


3.  Add  187«»»,  49.3«,  317«», 
and  6.138». 

1.87» 
49.3 

0.317 

6.138 
67.626« 

4.  In  a  room  the  doorsill  is  3<^ 
high;  the  door,  2.34»;  the  finish 
over  the  door,  13. 7<™;  and  the 
distance  from  the  finish  to  the 
ceiling  is  03<^.  What  is  the  height 
of  the  room  ? 

0.03n> 

2.34 

0.137 

0.93 

3.437" 

5.  The  distance  to  the  post- 
office  is  3.31km ;  thence  to  the 
mill,  1.711^™ ;  thence  to  the  store, 
3.718'™;  thence  home,  2.643^™. 
How  long  is  the  circuit  ? 

3.3lk« 
1.711 
3.718 
2.643 

11.282km 


6.  The  distance  from  Portland, 
Me.,  to  Boston  is  174km;  Boston 
to  Albany,  317km ;  Albany  to  Buf- 
falo, 478km ;  Buffalo  to  Chicago, 
863km .  Chicago  to  Omaha,  789km ; 
Omaha  to  Cheyenne,  830km.  How 
far  is  it  from  Cheyenne  to  Fort- 
land  ?  from  Cheyenne  to  Albany  ? 
from  Boston  to  Chicago?  from 
Boston  to  Cheyenne  ? 


(1) 

(2) 

830km 

830km 

789 

789 

863 

863 

478 

478 

317 

2960km 

174 

3451km 

(3) 

(4) 

317km 

317km 

478 

478 

863 

863 

1658km 

789 

8.30 

3277km 


7.   If  I  travel  789.7km  a  day,  how  far  shall  I  go  in  7  days  ?  m  8.6  ? 
in  19.6  ?  in  27.8  ?  in  365  ? 


789.7km 

789.7km 

789.7km 

789.7km 

789.7km 

7 

8.6 
39485 

19.6 
47382 

27.8 
63176 

365 

5527.9km 

39485 

63176 

71073 

56279 

47382 

6712.45k« 

7897 

15794 

23691 

15478.12km 

21953.(y6km 

^^^^'^.b^^ 
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8.  How  much  will  3*^  of  cloth 
cost  at  f  1 .  37  a  meter  ?  How  much 
will  5.38«  cost  at  92.63  a  meter  ? 


11.37 

3 

$4.11  An», 


$2.63 
5.38 
2104 
789 
1315 


$14.1404 
$14.15.  Ans. 

9.  How  much  will  13.4^  of 
opium  be  wurth  at  $8.48  a  kilo  ? 
28.79^,  at  $7.96  a  kilo  ? 

$8.48  28.79 

13.4  7.96 


3392 

17274 

2544 

25911 

848 

20153 

$113,632  229.1684 

$113.63.  Am,      $229.17.   An8, 

10.  If  cue  barrel  of  flour  weiglis 
88.91'K,  how  many  barrels  can  be 
filled  from  444.5*  of  flour  ? 

5000  Ans. 

889) 4445000 
4445 


000 

11.  How  many  steps  80^™  long 
will  a  man  take  in  walking  a  kil- 
ometer ? 


Ikm  =  100,000en». 

8^)  10000^ 

1250   ^719. 

12.   At  16  cents  a  liter,  what 
is  the  cost  of  52.4*^  of  olive  oil  ? 
62. 4W  =  62401. 

6240 

0.16 

31440 
6240 


838.40  $838.40  ^ns. 

13.    What  is  the  cost  of  6^^ 
4^  of  oak  wood  at  $1.76  per  jster  ? 

6dlut  4rt  =  (J4rt, 

$1.76 
64 

700 
1060 


$112.00  Ana. 

14.  If  a  pasture  contains 
22,408«*,  how  many  ai*s  does  it 
contain  ?  how  many  hektars  ? 

22,408"  =  224.08* 
=  2.2408h*. 

15.  Find  the  circumference  of 
a  circle  1™  in  diameter. 

3.1416".   Am. 


16.  Find  to  the  nearest  tenth  of  a  millimeter  the  circumferences  of 
circles  whose  diamet^^rs  are,  respectively,  83™  ;  3.71™  ;  32.8™  ;  10. 4«™ ; 
11. 8c™;  167.1™™;  39.3™™. 


3.1416 

3.1416 

3.1416 

83000 

3710 

32800 

94248000 

314160 

25132800 

251.328 

219912 

62832 

260752.8 

94248 

94248 

260,752.8™™. 

Ans, 

11655,3360 

103044.4800 

11,666.3™™. 

Ana. 

103,044.6™™. 

Ans, 
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3.1416 

104 

125664 

31416 

326.7264 

:«6.7* 


3.1410 

118 

251328 
31416 
31416 
Ans.       370.7088 

370.7mm.    jifis. 


17.  What  is  the  length  of  the 
earth*8  orbit,  to  the  nearest  meter, 
if  the  diameter  of  the  orbit  is 
294,481, 217kni? 

29448121 7kin 

3.1416 
1766887302 
294481217 
1177924868 
294481217 
883443651 


925,142,191.3272k"» 
925,142,191,327™.     Ans. 

18.  What  is  the  circumference 
of  a  carriage  wheel  1.31™  in  di- 
ameter? How  far  will  it  go  in 
turning  once  ?  17  times  ? 


3.1416 
_167J 
31416 
219912 
188496 
31416 
524.96136 

626™".   Ans. 


3.1416 

39.3 

94248 

282744 

94248 

123.46488 

123.5™™.  Ana. 


17  nearly 

4115) 69429 
4115 
28279 

18  nearly 

4115)  73513 
4115 
32363 

4197  nearly 

4115)17270000 
16460 
8100 
4115 


39850 
37035 
28150 


(1) 

3.1416 

1.31 

31416 

(2) 
4.115™. 

(3) 

Ans. 

20.   Find    the    reciprocal    of 
3.1416  to  the  fifth  place. 

0.31830 

31416) 10000.0 

94248 

4.115™ 

94248 

31416 

17 

57620 

4.115496 

28805 

31416 

4.115™.   Am. 

4115 

261040 

69.955" 

■.   Ans. 

251328 

19.  How  many  times  must  the 
wheel  of  Ex.  18  turn  in  going 
69.429™?  73.513™?  17.27to? 


97120 
94248 

28720 


74 


ADVANCED   AKITHMBTIC. 


21.   How  thick  through 

is  a 

0.31831 

tree  whose  girth  is  2.97™  ? 

0.31831 

2.97 

222817 

6.6 
159166 
169166 
1.760706 

286479 

1.76™.   Ans. 

63662 

0.945;i807 
0.945™.   Ans, 

• 

23 

.    What  is  the  diameter  of  a 

rope 

of  which  the  drcomferenoe 

22.   What  is  the  diameter  of 

is20«™? 

a  wheel  that  turns  19.5  times  in 

0.31831 

going  107.26™  ? 

20 

6.5™ 

6.3662 

195) 1072.6™ 

6.3662«».   Am, 

975 

975 

976 

XSxerciae  32.     I^age  69. 

1.  Find  the  area  of  a  rectangle  17«™  hy  19«™. 

19 

17 
133 
19 
323  328V™.  Ata. 

2.  In  a  rectangular  township  16^™  hy  7*™,  how  many  hektars? 
If  there  are  in  it  47.3^™  of  highway,  averaging  11.7™  wide,  how  much 
land  is  left  for  other  uses  ? 

47300  16 

11.7  7 

331100  112 

473  1121km  =  11,200>».   Aw. 

473  11200»« 

663410  65.341 

553,4104™  =  65. 341K  11,144.069»«  Ana, 

3.  In  a  rectangular  field  751 . 3™  long  and  1 89. 3™  wide  is  a  rectangu- 
lar garden  31.4™  by  17.8™.  How  many  hektars  in  the  field  ?  How 
many  exclusive  of  the  garden  ? 
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142,221<i»  = 


761.3 

31.4 

189.3 

17.8 

22639 

2612 

67617 

2198 

60104 

314 

7613 

668.92 

142221.09 

668«i« 

=  0.066>». 

14.222K 

Ans, 

14.222»« 
0.066 

14.166»« 

Ana, 

4.  If  my  garden  contains  941.664™  and  my  neighbor's  747.874m, 
what  is  the  area  in  hektars  of  both  taken  together  ? 

941.664"  =  0.094166J»» 

747.374«"  =  0.074737h* 

0.168902»« 

0.1689»-.   Ans. 

5.  If  a  painter  can  cover  8.7864m  in  an  hour,  how  many  square 
meters  can  he  cover  in  1.78  hours  ?  in  3.86  hours  ?  in  4.67  hours  ? 


8.7864» 

8.7864m 

8.7864m 

1.78 

3.86 

4.67 

70288 

62716 

61602 

61602 

70288 

43930 

8786 

26368 

36144 

16.639084" 

33.913964m 

40.162024m 

16.6394"".  Ans. 

33.9144m.  Ans. 

40.1624m.  Ans. 

6.  How  many  hektars  in  each  of  three  rectangular  fields :  one 
measuring  316.71m  ^y  78.91m ;  a  second,  293.6m  fey  84.84m .  the  third, 
346.8m  by  71.82m  p    How  many  in  the  three  together  ? 


316.71 

293.6 

346.8 

78.91 

o4.o4 

71.82 

31671 

11744 

6936 

284139 

23488 

27744 

2.4913»« 

262668 

11744 

3468 

2.4909 

220997 

23488 

24276 

2.4907 

24912.6761 

24909.024 

24907.176 

7.4729h»  Ans. 

2.4913»».  Ans.       2.4909»».  Ans.       2A901^.  Ans. 
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7.  Find  the  price  of  a  rectangular  field,  346.8»  by  71.82n,at  |67.60 
a  hektar ;  at  $384  a  hektar ;  and  at  $2,375  a  square  meter. 
From  Example  6,  the  field  contains  2.4907K 

2.4907  2.4007 

67.50  384 


1245350 

99628 

174349 

199256 

149442 

74721 

168.122250 

956.4288 

$168.12.  Ana, 

$956.43.  Am. 

12.875  per  square  meter 

=  $23,750  per  hektar. 

$23750 

2.4907 

166250 

213750 

95000 

47500 

$59154.1250 

$59,154.13.  ^918.   ' 

8.  Find  the  length  of  a  rectangle  17<i™  ^ide  that  contains  306<i^. 
What  length  of  carpet  75©™  wide  is  required  to  make  27«™  ? 

18  86 

177306  75)2700 

17  225 

136  450 

136  450 

18c™.   Ans.  36«.   Ans. 

9.  A  room  is  16™  long,  8™  wide,  and  8™  high ;  another  room  is 
7™  long,  7™  wide,  and  3™  high.  How  many  square  meters  of  paint- 
ing on  the  walls  of  both  rooms,  if  no  allowance  is  made  for  doors  and 
windows  ?  How  many  more  square  meters  of  painting  on  the  walls 
of  the  larger  room  than  on  those  of  the  smaller  ? 


7™ 

14 

16™ 

24 

384i™ 

384«™ 

7 

14m 

2 

28 

3 

84 

8 
24™ 

2 

48 

8 

384 

84 
4(J8<i™  Ans, 

84 
300«i™ 
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10.  What  is  the  area  of  a  circle 
27«"  in  diameter  ?  of  a  circle  1" 
in  diameter  ? 


11.  What  is  the  area  in  hek- 
tars  of  a  circular  field  784"^  in 
diameter  ? 


27          0.7864 

784 

614656<J» 

27            729 

784 

0.7854 

189           70686 

3136 

2458624 

54           15708 

6272 

3073280 

729         54978 

5488 

4917248 

572.5566 

614656 

4302592 

572.5566««n.  Ans. 

482750. 82244'» 

X  1  X  0.7854  =  0.7854. 

=  48.275i»*  Ana. 

0.7854<i".  Ans. 


12.  Find  the  area  of  a  circle  Sl^m  in  diameter. 


31 
31 
31 

93 

961 


0.7854 
961 
7854 
47124 
70686 
754.7694 
754.7694^01.   Ans, 


13.  Find  the  area  of  a  circle  whose  radios  is  24™. 


24 
24 
96 

48 

576 


3.1416 
576 
188496 
219912 
157080 


1809.5616 
1809.5616<i».   Am. 


14.    If  a  circle  has  a  radios  of  7<^,  how  many  sqoare  centimeters 
does  it  contain  ? 

7  3.1416 

_7  49 

49  282744 

125664 


153.9384 
153.9384v«.   Ai«. 
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15.  In  a  rectangular  sheet  of  zinc  1.76"  long  and  89°^  wide  are 
two  circular  openings,  one  of  which  has  a  radius  of  10.  &^,  the  other 
a  radius  of  9.2«*».     What  is  the  area  of  the  zinc  left  ? 

10.5  3.1416  9.2 

ia$  110.26  9.2 


625 

157080 

184 

105 

62832 

828 

110.26 

31416 
31416 
346.361400 

84.64 

346.3614*«n  = 

0.03464<i». 

3.1416 

0.02659<i« 

1.76 

84.64 

0.03464<i™ 

0.89 

1256(54 

0.06123<i« 

1584 

188496 

1408 

125664 

1.5664 

251328 

1.56644« 

205.1H)5024 

1.06123 

265.005024wni  - 

0.02669<i«. 

1.50517^i» 

3.1416 

40 

225 

40 

157080 

1600 

62832 

62832 

Ara, 

16.  A  piece  of  land  in  the  form  of  a  circle  has  a  radius  of  40» ;  in  the 
middle  of  it  is  a  pond  forming  a  circle  of  15"  radius.  What  is  the  total 
surface  ?  the  surface  of  the  pond  ?  the  surface  of  the  land  to  cultivate  ? 

3.1416 

1600 
18849600 
31416 
5026.56 

700.86  706.86 

4219.7 
5026.56<i»;  706.86<i«;  4219.74".   Am. 

17.  How  deep  is  a  well,  if  the  wheel  whose  diameter  is  75«»  makes 
26  revolutions  in  raising  the  bucket  ? 

26  X  3.1416  X  750"  =  6126.12*"  =  61.2612".   Ana, 

75  3.1416 

26  1950 

450  1570800 

150  282744 

1950  31416 

6126.1200 
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18.  How  many  square  centi- 
meters of  surface  on  a  ball  7^"^  in 
diameter  ? 

7  3.1416 

2  49 

49  282744 

126664 
153.9384 
163.ft384«i«™.    Ans. 

19.  How  many  square  centi- 
meters of  surface  on  a  ball  18«™ 
in  diameter  ? 


18 
J8 
144 

IL 

324 


3.1416 
324 
125664 
62832 
94248 


1017.8784 
1017.8784««n>.   ^,1,. 


20.  How  many  square  meters 
of  surface  on  a  hemispherical 
dome  11.27™  in  diameter? 

11.27  127.0129<i» 

11.27  3.1416 

7889  7620774 

2254  1270129 

1127  5080516 

1127  1270129 

127.0129  3810387 

2)399.02372664<i"' 
199.511863321™ 

199.5119*!™.   Ana. 


21.  What  is  the  interior  sur- 
face of  a  hemispherical  basin 
12e«  in  diameter  ? 


12 

3.1416 

12 

144 

144 

125664 

125664 

31416 

2)452.3904 

226.1952 

226.1952V".   Ans 

22.  What  is  the  interior  sur- 
face of  a  hemispherical  vase  70<!™ 
in  diameter  ? 


70 
70 
4900 


3.1416 

4900 
28274400 
125664 

2)15393.8400 
7696.92 

7696.92v«.   Ans. 


23.  How  many  meters  of  carpet 
60«">  wide  will  be  required  for  a 
room  6™  long  and  5.4™  wide,  the 
strips  running  lengthwise  ?  how 
many  meters  would  be  required 
if  the  carpet  were  80^™  wide  ? 

^^Q  •     Hence,  9  strips  will 

be  required. 

9X6™  =  54™.   Ans. 

'^^-r-z-     Hence,  7  strips  would 
0.7 

be  required. 

7X6™  =  42™^.   AirtA. 
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24.  How  many  meters  of  car- 
pet 66««>  wide  will  be  required  for 
a  room  8.32"  long  and  6.Q^  wide, 
strips  running  lengthwise  ? 

11        Hence,  12  strips  will 


56)6eo    be  required. 
56 


100 
56 

44 


8.32« 
12 


1664 
832 


99.84™  Ans. 

25.  How  many  meters  of  car- 
pet 70«™  wide  will  be  required  for 
a  room  7"™  long  and  5.4"  wide, 
strips  running  across  the  room  ? 


9^)45|9 
5 

6» 
5 

25« 

•  1.875 
25 

9375 
3750 

$46,875 
$46.88.   Ans. 

Ans. 


7^)70^ 
10 


5.4" 
10 

54"  Ans. 


26.  How  many  meters  of  car- 
pet 80«"  wide  will  be  required  for 
a  room  6"  long  and  5.47"  wide, 
strips  running  across  the  room  ? 

7.5      Hence,  8  strips  will 

80)600     be  required. 
660 


400 
400 


5.47" 
8 


43.76"  Ans. 

27.  How  many  meters  of  car- 
pet 90«"  wide  will  be  required  for 
a  room  5"  long  and  4.5'»  wide, 
strips  running  lengthwise  ?  How 
much  will  it  cost,  at  $1,875  a 
meter? 


28.  How  many  meters  of  car- 
pet 75«"  wide  will  be  required  for 
a  room  5.25"  long  and  4.75"  wide, 
strips  running  across  the  room? 
Find  the  cost,  at  $  2. 125  a  meter. 

7  4.75" 

76)525  7^ 

525 


33.25"  Ans. 

$2,125 
33.25 


10625 
4250 
6375 
6375 

$  70.65625 
$70.66.  Ans. 

29.  How  many  meters  of  car- 
pet 76«"  wide  will  be  required  for 
a  room  5.6"  square  ?  How  wide 
a  strip  will  have  to  be  turned 
under?  How  much  will  the  car- 
pet cost,  at  $  1.25  a  meter  ? 

7  5.6" 

75)"660  8 

625 


44.8"    Ans. 


35 


Hence,  8  strips  will  be  required. 
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76« 
S5 


40">  to  turn  under.  Ans. 

91.25 
44.8 


1000 
600 
600 

66.000 


966.  Ans, 


30.  Find  the  area  of  the  walls 
of  a  room  whose  length  is  6.12", 
breadth  6.06»,  and  height  3.6'". 
Perimeter  =  2  x  (6.12™  +  6.06") 

=22.34". 

22.a4 
3.5 


11170 
6702 

78.19 


78.199".  Ans, 


31.  How  many  rolls  of  paper 
46e"  ^(je  and  8"  long,  allowing 
11.19*1"  for  doors  and  windows, 
will  be  required  to  paper  the 
room  of  Er.  30  ? 


78.19«i" 
11.19 


67<in» 


0.46 
8 

aeo 


18 


36)670 
36 

iio 

288 
~22 


19  rolls.    Ans. 


32.  Find  the  cost  of  papering  a 
room  8"  long,  6.6"»  wide,  and  4.6" 
high,  with  paper  60<^  wide  and 
7.6"  in  a  roll,  at  91.25  a  roll,  put 
on ;  if  there  is  a  baseboard  25<™ 
wide  running  round  the  room,  and 
an  allowance  of  ll<i"  is  made  for 
doors  and  windows. 


8 
6.6 

13.5 
2 

27 
4.6 

135 
108 

121.6 
17.75 

103.75 

27 

376)10376 
750 


2876 
2626 

250 


27 
0.26 

136 
64 

6.76 
11. 

17.76 


7.5 
0.5 

3.76 


Hence,  28  rolls  will 
be  required. 

91.26 

28 

1000 
250 


936.00  Ans. 


33.  Find  the  cost  of  plastering 
the  room  of  Ex.  32,  at  90.50  a 
square  meter. 


5.5 

8 

44. 


103. 7&»" 
44. 

147.759" 


147.75  X  90.60  =  %n.^.  Am. 


^ 


.k-3''-»_y»  SD    .»JU 


IC. 


i:ii  lie   rs   n  Tir-rTn-:  i  :•■•.  m  ll*  Vnjr   ^^b  wMe,  mud 
-w-Tii  Tix'**-  4^»*'*  T-  .t*.  *  .*  _u  A  r  il.  jt  ^'K!*7.5  ft  roiL  pot 


;  -ir*  n  r  .'xaea  ati.  ii  •  is*,  -tc 


He^nce.  W  reHs  will 


-1  » 

*  J 

.«•»  •  <  *  *•  •»*^" 

#•>.'^75 

■k-t 

171 

JS71 

!♦$ 

I'l. : 

i»i:*»» 

5:ioO 

-» 

JU) 

:'<.^7» 

S7^ 

:S-.i 

•4.  ■»•  J 

,S:::j<j 

fl^Ol)  jUj. 

41± 

•»:* 

f.:  « 

1:L 

•>* 


35.   FLn^i  :2ie  i;^^  ot  juisceriz^  tire  r.vm  o£  Ex.  ^  at  $0.45  ft 


5.5 
4^ 

44<> 
2^;.40 


.>x'>i      Wills. 


5i:r.:^i- 


so-3a 

0.45 

4in'» 


3d.  1440    $36.14.  Ans. 


36.  Fin*!  the  o>^  .■>£  papyri nz  a  r>?ni  »?>"  s«)iiare  and  3.5*  hi^,  with 
p;if^r  45*"  wide  and  7..V»*  in  a  rv  II.  at  §t\7o  a  rv»ll,  put  on ;  and  of 
puttir.i^  on  a  bonier,  at  5  cents  per  running:  meter. 

6  24        Hence.  25  rolls  will  be  required. 


6 

12 

7.5 
0.45 

375 
300 

3375 

'S44X«0 
6750 

$0.75 
25 

2 
24 

16500 
13500 

3.5 
120 

3.375 

3000 

375 
150 

24 
0.05 

72 
N 

$18.75  Ans, 

1.20 
$1.20.  Am. 
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37.  Find  the  cost  of  plastering  the  room  of  Ex.  36,  at  $0.36  a 
aqoare  meter. 

6  $0.36 

6  120 


36 

84 

120 


720 
36 

$43.20  Ans. 


38.  Find  the  cost  of  papering  a  room  13"  long,  12""  wide,  and  7™ 
hi^,  with  paper  46<»  wide  and  7.6"*  in  a  roll,  at  $1.60  a  roll,  put  on  ; 
and  of  putting  on  a  border,  at  $0.30  a  running  meter,  allowing  ll&i>n 
for  baseboard,  doors,  etc. 


13 
12 

7.6 
0.46 

60 

Hence,  70  rolls 
will  be  required. 

26 
2 

376 
300 

3.376 

3376)236000 
20260 

$1.60 
70 

50 

7 

32600 
30376 

$106.00  Am, 

350 
116 

2126 

$0.30 
60 

2.^^ 

$16.00  Ans, 

39.  Find  the  cost  of  plastering 
the  room  of  £z.  36,  at  $0.60  a 
square  meter. 

13 

12 


166 
235 

391 


391  X  $0.60  =  $234.60.  Ans. 

40.  How  many  meters,  board 
mciisure,  in  a  board  8™  long,  20"n 
wide,  and  20™"  thick  ? 

8 
0.2 


1.6 


1.6".  Ans, 


41.  How  many  meters,  board 
measure,  in  a  joist  6™  long,  26<^'** 
wide,  and  76"™  thick  ? 

3 
6x0.25x7^^3^^ 

3.76™.  Ans, 


42.  How  many  meters,  board 
measure,  in  a  stick  of  timber  16™ 
long  and  40<^™  square  ? 

16 
15  X  0.40  X  400  _  ^ 

?^ 

96™.  Ans, 


*t                          ^-t*:xa 

A^rrxinT- 

«    I.--  =»r-   »-»->.    >«rt 

«T-   r:3d  the  cost  of  tliii1y-«ix 

m  ■■       =  ;     .»  :*  .  1^  r"  i" 

:iaui  ek. 

t4-!-.ap.i7.e-widc. 

rj^  -_ ;:_i- 

ic;-»— ■ 

^ik.  ai  9  16  a  hoDdred 

-^^^-^  =  i- 

>   .  1. 

'•^■^'<"      120.006. 

^■KT-      n      "     -   ^Iv     .*  ■■     ^ 

4 

120.006 
0.16 

.  --JL  ,—  w-^.  nai  :—  ^ij^  - 

l.lli 

720576 

■W--  .  ^  -^»  c  It™-  :.«kM. 

3 

1!0096 

is» 

19.21538 

t 

»1H.22.  Aiu. 

:^ 

•  -^  .  #i:  =  »:i  J»* 

13.-''.<S 

W.  Find  tbe  cost  or  three  Bticb 
J   Umhfr.   e»eh  8*  long,   22.6<- 
vidr.  and  ao->  thick,  at  « 17.60  a 
haadred  BftMere. 

■  «!                   #:i 

Sx8x 

0.225  X  2W     J,  , 

««    FirJ  -i*  --.«  <4  tea  jc.b<is 

*  r-   ;  -_r.    :■"    ».ie.    «nJ    7.5™ 

90.175 

43.2 

360 

626 

700 

♦  7.56  Ant. 

4».  Kind  ttaa  aa*t  pf  m  kw«' 

^ 
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a25 

2.59875 

^.316 

1.25 

4125 

1299375 

825 

519750 

2475 

259875 

2.59875 

3.248 
0.30 

3.2484375 

0.97440    a  0.97.  Am. 

50.  Find  the  cost  of  a  stick  of 
timber  10™  long,  25^™  thick,  30«n 
wide  at  one  end  and  25^°*  wide  at 
the  other,  at  $  14  a  hundred  meters. 

i  of  (30c™  +  25c«>)  =  27.5«™. 

10 
10  X  0.275  X  ;Z^^  ^  g^  g 

27.5 
0.14 
1100 
275 


3.850       $3.85.  Ans. 

51.  Find  the  cost  of  the  floor 
boards,  32"»™  thick,  for  a  two-fltory 
building  Itt™  by  10.5™  at  $30  a 
hundred  meters. 

2.1 
2xl6xm?x32^^3QQQ 

5 

4.3008 

30 

129.0240  $129.02.  Ans. 

52.  Find  the  cost  of  the  floor 
timbers,  25«»  by  50™™,  for  the 
building  of  Ex.  51,  if  the  timbers 
run  lengthwise  and  are  placed  on 
edge  30«™  apart,  and  are  worth 
$  11.50  a  hundred  meters. 


50™™  =  5«™. 

.*.  each  timber  with  its  space 
occupies  30c™+5«™=35«™  of  space. 

The  width  of  the  house  is  10.5™ 
or  1050c™. 

.*.  each  floor  requires  m^  =  30 

timbers,  and  both  floors  require  00 

timbers. 

2 
60  X  16  X  0.25  X  ^P  _  ^QQ 

$0.1150 
480 
92000 
4600 


$55.2000  $55.20.  Ana. 

53.  Find  the  cost  of  the  fencing 
to  inclose  a  field  150™  long  and  75™ 
wide  ;  the  posts  are  set  2.5™  apart, 
and  cost  $0.25  apiece ;  the  fence 
is  5  boards  high  ;  the  bottom  board 
is  30c™,  the  top  board  25^™,  and  the 
other  three  each  22.6c™  wide,  and 
the  boards  cost  $  13.25  a  hundred 
meters. 

Perimeter  =  2  x  (150™  +  75™) 
=450™. 

450-4-2.5=180,  number  of  posts. 

180  X  $0.25  =  $45. 

Total  width  of  the  boards 

=  30C™  +  25c™  4-  3  X  22.5«™ 

=  30c™  ^  25«™  +  67.5c™  =  122.5c™. 

551.25 
0.1325 
1.225  275625 

450        110250 
61250      165375  $  73.04 

4900  65125  46. 

551.250    73.040625    $118.04  ^ns. 
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ExerciBO  33.    Page  77. 


1,  How  many  cubic  centimeters 
in  a  block  9«™  long,  7«"  wide,  and 
6«ra  deep  ? 


9 

_7 
63 


63 
6 
378  Ans. 


2.  If  wood  is  cut  into  120<^n' 
lengths,  and  a  pile  is  43.7™  long 
and  1.4"*  high,  how  many  steres  of 
wood  are  there  in  the  pile  ? 


43.7 

1.2 

874 

437_ 

62.44 


62.44 
1.4 
20976 
6244 
73.410  Ans. 


3.  How  many  hektolitcrs  of 
grain  will  a  bin  hold,  11.2'°  long, 
4.34"»  wide,  and  2.83n»  deep  ? 

11.2  48.(508 

£.34  _2i83 

448  145824 

330  388804 

448   _  97210 

48.008  137.50004 
137.50004«^»»™  =  1376.0064>»i.  Ans, 

4.  If  a  liter  of  grain  weighs 
0.81  of  the  weight  of  a  liter  of 
water,  find  the  weight  of  the  grain 
in  the  bin  of  Ex.  3. 

1376.0004'»»  of  water  weighs 
137,660.64k». 

137500.64kt 

0.81 
1376(K)04 
110048512 


5.   A  bin  16"  by  9.7",  and  2.8"» 

deep,  is  full  of  oats,  worth  9  0.98 

a  hektoliter.    What  is  the  whole 

worth? 

16  4346.6 

9.7  0.96 


4258.688 
94258.69.  Ans. 


111424.1184^  Ans. 


112  347648 

144  391104 

156.2 
2.8 

12416 
3104 

434.66 

434.66««>">  =  4346.6W 

6.  How  many  liters  does  a  vat 
197«™  long,  87""  wide,  and  63«™ 
deep  hold  ?  What  weight  of  water 
will  be  required  to  fill  it  ? 

197  17139 

87  63 


1379 

61417 

1676 

102834 

17139 

1079767 

l,070,767««ra 

=  1079.7671  Ans. 

1079.767^.  Ans. 

7.  Add  134l««  231»,  and  2.13", 
and  give  the  sum  in  terms  of  each 
of  the  three  units. 

l,34lcc» 
231,000 
213,000 

446,341cc«».   ^fw. 
446.3411.   Ans. 
4.46341U.  Ans. 
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8.  If  a  spring  delivers  467.81 
each  minute,  how  many  hekto- 
liters  will  it  deliver  in  60  minutes  ? 
in  37  minutes  ?  in  78  minutes  ? 

4.678M  4.678W 

60  37 

280.68»^    Ati8.      32746 

14034 


173.086W  Ans. 

4.678" 

78 

37424 
32746 
364. 884"  Am, 

9.  If  67.31  of  oil  in  a  vat  with 
perpendicular  sides  fills  it  to  a 
depth  of  173™™,  how  deep  will  13.7 
times  that  quantity  fill  it  ?  How 
many  hektoliters  will  there  be  ? 

173™»  0.673" 

13.7  13.7 


1211 

519 
173 

2370.1«™ 
=2.3701™.   Ans, 


4711 
2019 
673 
9.2201"  Ans, 


10.  One  cask  contains  171.41  of 
oil ;  another,  209.3> ;  a  third,  73.8^ ; 
while  a  square  vat,  137=™  each 
way,  is  filled  to  a  depth  of  69«™. 
Find  in  liters  and  in  hektoliters 
the  amount  of  oil  in  the  four  ves- 
sels together. 


137 

18769 

137 

69 

959 

168921 

411 

112614 

137 

1296061 

l,296,061««n  =  1295.0611. 

171.41 

209.3 

73.8 

1295.061 

1749.5611.  Ans, 

17.49561".   Ans. 

11.    How  many  liters  of  air  in 

a  room  7.8™  long,  6.23™  wide,  and 

3™  high? 

6.23 

7.8 

4984 

4361 


48.594 
3 


18769 


145.782 
145.782«»>™  =  146,7821.   Ans. 

12.   If    a    person's    breathing 

spoils    the    air    at    the    rate    of 

0.2175'*™  a  minute,  how  long  will 

it  take  three  persons  sitting  in  the 

closed  room  of  Ex.  11  to  spoil  the 

air? 

0.2175e»>™ 

3 

0.6525«i'™ 

223.42 

6625)1457820. 
13050 
15282 
13050 


22320 
19675 
27450 
26100 


13600 
13060 
450 
223.42  minutes.  Ans, 


\ 
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13.  How  long,  at  the  same  rate 
as  in  Ex.  11,  will  the  air  in  a  hall 
22™  long,  16™  wide,  and  7"  high 
last  280  persons  ? 

0.2175rf» 


22 

16 

132 
22 

362 
7 

2464 


280 


174000 
4350 


60.9000*« 


40.4 


609)24640. 
2436 


2800    40.5  minutes. 
2436  Am. 


364 


14.  How  many  cubic  centi- 
meters in  a  ball  10<^<^™  in  diameter  ? 

0.5236  X  (10«)«°»  =  523.6'^'^™   Ans. 

15.  Into  a  cubical  box  20<^™  on 
an  edge,  and  full  of  water,  an 
iron  ball  20i^^  in  diameter  is  gently 
lowered  until  it  touches  the  bot- 
tom. Find  in  liters  and  in  cubic 
centimeters  the  volume  of  the 
water  left  in  the  box. 

20  0.5236 


16.  If  cast  iron  weighs  7.207 
times  as  much  as  water,  what  is 
the  weight  of  a  cast  iron  ball  5» 
in  diameter  ? 

0.5238  X  (5»)«">  =  0.5236  x  125* 


0.5236 
125 

26180 
10472 
5236 

65.4.300 


65.45K 
7.207 

45815 
13090 
45815 

471.69815K  Ahs. 


17.  A  rubber  ball  is  6.2^™  in 
diameter.  What  is  the  amount 
of  rubber  in  the  ball  ? 

6.2  238.328«»" 

6.2  0.5236 


124 
372 

1429968 
714984 

38.44 
6.2 

476656 
1191640 

7688 
23064 

124.7885408«™ 
Ans, 

238.328 

18.  If  the  circumference  of  a 
cannon  ball  is  52<™,  find  the  volume 
of  the  ball. 

0.31831  16.55212 

52  16.55212 


20 

400 

8000 
4188.8 

8000«™ 
4188.8 

Ans. 
Ans. 

63662 
59155 

3310424 
1655212 

20 
8000 

16.55212 

3310424 
8276060 
8276060 
9931272 

3811.2'*™ 
3.8112'. 

1655212 

273.9726764944 
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273.97268 
16.65212 

64794536 
27397268 
64794536 
186986340 
136986340 
164383608 
27397268 

4534.8286760816 

4534.82868 
0.5236 

2720897208 
1360448604 
906965736 
2267414340 

2374.436296848 

2374.436«n».  Ans. 

19.  How  many  cubic  centi- 
meters of  oil  are  tbere  in  a  cylin- 
drical cup  10«*»  across  when  the 
oil  is  38°»n  deep  ? 


38mm 

78.64 

3.8cm 

3.8 

628:32 

23562 

208.452 

298.452«an.  Ans 

20.  What  is  the  capacity  of  a 
cylindrical  cup  96"»™  across  and 
11.08«n»deep? 


95mm  —  9.6em, 

9.5 
9.6 

475 
855 

90.26 


0.7864 
90.26 

39270 
15708 
70686 

70.88235 
11.08 

56705880 
7088235 
7088235 

785.3764380 
785.3o«™  =  0.785».  Ans, 


21.   What  is  the  capacity  of  a  cylindrical  vessel  16.24<^  across  and 
19.95™  deep  ?    75.4"^  across  and  87.9™™  deep  ? 


16.24 

76.4 

16.24 

76.4 

6496 

3016 

3248 

3770 

9744 

6278 

1624 

6685.16 

263.7376 

0.7854 

0.7854 

2274064 

10649504 

2842580 

13186880 

4548128 

21099008 

3979612 

18461632 

4466.124664 

207.1396 

4466.125 

19.96 

87.9 

10356976 

40186125 

18642555 

31255876 

18642666 

36721000 

2071396 

392484.4876 

4132.433026 

392,484.4875'"=™  =  0.3921.  Ans. 

4132.433026«™  =  4.1321.  Ans. 

\ 
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22.   How  many  cabic  meters  of  wood  in  a  round  stick  of  equal  size 
throiigboQt,  37^  in  diameter,  and  8.4'^  long? 


37 

0.7854 

0.10752128 

37 

1369 

8.4 

260 

70686 

43008504 

111 

47124 

86017008 

1369 

23562 

0.003178584 

7854 

0.9032«««.  Am. 

1075.2126 
1075.2126vin  =0.10752126««. 


23.  A  cylindrical  stand-pipe 
whose  diameter  is  12™  and  whose 
height  is  22»  is  filled  with  water. 
Find  the  weight  of  the  water. 

0.7854  X  (12  X  12  X  22)«»>m 
=  2488.1472<*» 


12 

0.7854 

12 

3168 

144 

62832 

22 

47124 

288 
288 

7854 
23562 

ni  aa 

2488.1472 

2488.1472«bm  of  water  weighs 
2488. 1472^  An», 

24.  Find  the  number  of  liters  of 
water  in  a  well,  if  its  diameter  is 
1.2™  and  the  depth  of  the  water 
Is  2™ 

0.7854  x(1.2  X  1.2  x2)«»»"» 
=  2.261962c»>m 

=  2261.9521.  Ans. 


1.2 
1.2 

1.44 
2 

2^ 


0.7864 
2.88 

62832 
62832 
15708 

2.261952 


25.  A  cylindrical  cup  90*°™  in 
diameter  is  partly  filled  with  water. 
Into  the  cup  is  dropped  a  piece  of 
iron,  and  the  water, rises  63™n. 
What  is  the  volume  of  the  piece 
of  iron  ? 

0.7854  X  (90  X  90  x  63)<i««» 
=  400,789.62c»« 
=  400.78962«™.  Ans. 


90 
90 

8100 
63 

24300 
486 

610300 


0.7854 
510300 

2356200 
7854 
39270 

400789.6200 
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ExerclBO  34.    Page  79. 


1.  What  is  the  weight,  in  kilo- 
grams, of  a  hektoliter  of  water? 
of  73.81  of  water  ?  of  a  cubic  meter 
of  water?  of  a  cubic  centimeter 
of  water  ? 

1^  of  water  weighs  100^.  Ans, 
73.81  of  water  weighs  73.8^1.  Ans. 
1*™  of  water  weighs  1000^.  Ans. 
\tem  of  water  weighs  0.001^.  Ans. 

2.  If  a  man  buys  half  a  ton  of 
potatoes  for  $  20^  and  retails  them 
all,  without  waste,  at  5  cents  a 
kilogram,  what  profit  does  he  make 
on  the  whole  ? 

$0.05 

600 
925.00 
20. 


95  Ans. 

3.  What  is  the  weight  of  water 
required  to  fill  a  vat  98«™  long, 
7l"»  wide,  and  38«™  deep  ? 


08 
71 

06 
686 

6958 


6058 
38 

55664 
20874 

264.404 
264.404^1.  Ans. 


4.  If  the  vat  of  the  last  example 
is  filled  with  brine  weighing  1.04'<k 
to  the  liter,  what  is  the  weight  of 
the  brine  ? 


264.404^ 
1.04 

1057616 
264404 

274.98k«  Ans. 

5.  If  the  vat  of  Ex.  3  is  filled 
with  wine  weighing  0.081Wt  to  the 
liter,  what  is  the  weight  of  the 
wine? 

264.404)^ 

0.981 


264404 
2115232 
2379636 

259.38kt    Ans. 

6.   What  1b  the  total  weight  of 
13  men  averaging  IS.iB^s  each  ? 

73.48kt 
13 


22044 
7348 


955.24k«    Ans. 

7.  How  many  kilograms,  and 
how  many  tons,  will  3.6175<^*>"  of 
brick  weigh,  at  2  tons  to  a  cubic 
meter  ?  at  2.34  tons  ? 


3.6175  X  2* 
=  7.236* 
=  7236kK. 

3.6175  x2.34« 
=8.46495* 
=8464.95k«. 


3.6176 
2.34 

144700 
108525 
72350 

8.46405 


\ 
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8u  ¥T*jm.  A  barrel  ci^nramfrv: 
fST^  of  gramoLittrd  sozar  there  uv 
taken  three  parctU  of  :!.7'y«  each, 
and  four  parctLs  of  T.-V)**  each. 
How  much  is  left  in  the  barrel  ? 


2.7ok« 

8.2ok« 


7.5k« 

4 

:ii).Ok« 


XL  A  bag.  when  empty,  weighs 

±l-5f  ;  whtrn  full  «.»f  silTer  fiTe-franc 
pieces*  :{0^  5H  13sL  A  fiTe-franc 
piece  weighs  2os.  Uow  many  five- 
franc  pieces  will  the  bag  hold  ? 

20*1  oJ*  13k  =  20,513i. 

20,5i:Ji  -  213k  =  20,300k. 

812 


30M 

8.25 

38.25k« 

67.»« 
38.26 

28.75^1  Ans. 

9.  Into  how  many  pills  of 
325™*  each  can  a  mais  of  7.8*  be 
divided  ? 

24  Ans. 


325)7800 
050 


1300 
1300 


25)20300 
200 

30 
25 

50 

50 

12.  A    vessel,    when     empty, 

weighs  2.7^;    and  when  full  of 

water   4235'"*«.      What  would   it 

,  weish  if  filled  with  milk  which 

!  is  1.03  times  as  heavy  as  water  ? 

42:^«»«  =  42.35^. 

42.35k« 
2.7 


10.  A  mass  of  21.8«  is  divided 
into  60  pills.  What  is  the  weight 
of  each  pill  ? 

6^)2180."^ 

^i\3.SS'^"*^  Ans. 


39.65>«,  weight  of  water. 
1.03 


11805 
3965 


40.8395kK,  weight  of  milk. 
2.7 


43.5395^K  Ans, 


ExerclBO  35.    Page  81. 

1.  If  a  Btone  weighs  1.3»»«  in  air  and  0.68^  in  water,  and  the  stone 
and  a  block  of  wood  together  weigh  1.65^  in  air  and  0.63^  in  water, 
what  is  the  specific  gravity  of  the  block  of  wood  ? 

1,55kg  _  1.3kg  =  0,26''K,  the  weight  of  the  wood  in  the  air. 
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1.55^-0. 63^ =0.92^B,  the  weight  of  the  water  displaced  by  the  stone 
and  the  wood. 

1. 3kg. 0.68^ =0.62^s,  the  weight  of  the  water  displaced  by  the  stone 
alone. 

Therefore,  0.92^  -  0.62M  =  0.3^,  the  weight  of  the  water  displaced 
by  the  wood. 

0.25  -h  0.3  =  0.833,  the  specific  gravity  of  the  wood. 

2.  What  is  the  weight  of  8.17^  of  alcohol,  specific  gravity  0.83  ? 

817k« 
0.83 


2451 
6536 


678.11^8  Ans. 

3.  What  will  97*  of  alcohol  weigh,  of  specific  gravity  0.817  ?   of 
specific  gravity  0.819  ?  of  specific  gravity  0.823  ?  0.838  ?  0.847  ? 


0.817kK 

0.819k« 

0. 823^8 

0.838k« 

0.847k« 

97 

97 

97 

97 

97 

5719 

5733 

5761 

5866 

5929 

7353 

7371 

7407 

7542 

7623 

79.249»'K 


79.443k« 


79.831k« 


81.286^K 


82.159kK 


4.  A  bar  of  alaminum  113™™  long,  17™™  wide,  and  13™™  thick,  is 
said  to  be  of  specific  gravity  2.57.  What  does  it  weigh  ?  If  it  really 
is  of  specific  gravity  2.67,  what  does  it  weigh  ? 


113         1921 
17         13 

24.973* 
2.57 

174811 
124865 
49946 

24.973* 
2.67 

791        5763 
113        1921 

174811 
149838 

1921       24973 

49946 

24,973*™™  =  24.973<«™. 

64.18R  Ans, 

66.67791S 
66.68*.  Ans 

J 
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5.  What  would  be  the  specific 
gravity  of  the  aluminum  in  £x.  4 
if  the  bar  weighed  06.1378  ? 

2.008  Ans, 

24973)66187. 
40946 


161910 
149838 

207200 
199784 

6.  What  is  the  weight  of  a  bar 
of  aluminum  371™™  by  63™™  by 
84n™>,  specific  gravity  being  2.63  ? 

371 
63 


1113 
2226 

23373 
84 

03492 

186984 

1963332 


1.963332^ 
2.63 

6889996 
11779992 
3926664 

6.16366316^ 
5.1636kg.  Am. 


7.  An  irregular  mass  of  copper, 
gently  lowered  into  a  pail  brimful 
of  water,  caused  1.374*  to  run  over. 
What  did  it  weigh  if  of  specific 
gravity  8.91  ?  if  8.89  ? 

1.374k«  1.374k« 

8.91  8.89 


1374 
12366 
10992 

12.242k«  Ans, 


12366 
10992 
10992 

12.21486^ 
12.215'«.  Ans, 


8.  What  would  be  the  specific 
gravity  of  the  copper  in  Ex.  7  if 
the  mass  weighed  12.3016^  ? 

8.953  Ans, 

1374)12301.6 
10992 
13096 
12366 
7300 
6870 
4300 
4122 

9.  A  plate  of  iron  137*™  long, 
64.3c™  wide,  and  4.31«n  thick 
weighs  277.54^1.  What  is  its  spe- 
cific gravity?  What  would  the 
same  mass  weigh  at  specific  grav- 
ity 7.47  ?  at  7.70? 


137 
64.3 

411 
548 

822 
8800.1 


8800.1 
4.31 
88001 
264273 
362364 


87067.221 
87,067.221«'™  =  37.071. 

7.300  Ans. 

3707)27764. 
26570 


11760 
11301 


36000 
34178 

37.067221^1 

7.47 
265770547 
151868884 
265770547 
283.616k«    Ans. 
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37.067221kg 
7.79 

341704989 
265770547 
265770547 

295. 76465159^8 
296.765k«.  Ans, 

10.  What  is  the  specific  gravity 
of  sea  water  when  a  hektoliter 
weighs  102. SB"*  ?  when  3^  weighs 
3077«? 

100)102.58 

1.0258  Ans, 

3)3.077 
1.0257  Ans. 

U.  What  is  the  specific  gravity 
of  a  substance  of  which  7.3««'" 
weighs  31.5S? 

4.816  Ans, 

73)315. 
292 

230 
219 


110 
73 


370 
365 


12.  If  a  cubic  meter  of  sand 
'eighs  1723^1,  what  is  its  specific 
ravity  ?  If  3.4c*»"  of  gravel  weighs 
134  tons,  what  is  its  specific 
ravity  ? 

1000)1723. 

1.723  Ans. 


2.098  Ans, 


34)71.34 
68 
334 
306 


280 
272 


13.  If  a  cubic  centimeter  of 
metal  weighs  7.38,  what  is  its 
specific  gravity? 

7.3.  Ans, 

14.  What  is  the  specific  gravity 

of  a  fiuid  weighing  2.317^8  to  a 

liter  ? 

2.317.  Ans, 

15.  If  a  body  weighs  3.71k«  in 
air  and  2.38^8  in  water,  what  is 
its  specific  gravity  ? 


3.71^8 

2.789  Ans 

2.38 

133)371. 

1.33*8 

266 

1050 

931 

1190 

1064 

1260 

1197 

16.  A  piece  of  ore  weighing 
3.77*8  weighs  in  water  only  2.53*8. 
What  is  ita  specific  gravity  ? 


3.77*8 

3.04  Ans. 

2.53 

124)377. 

1.24*8 

372 

500 

496 

( 
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17.   How    many    cubic     centi- 

17.8*  of  itB  weight  when  weighed 

in   water?     What   ia    its  specific 

gravity  If  it  weighs  83.T«  in  air? 

IT.S""-.  Au*. 

1.803  Ana. 
178)33L 


IR  In  a  wroughl-iron  bottle 
I  find  2M  of  quicksilver,  weigh- 
ing 36.81M;  in  «noiher2.5«i,  weigh- 
ing  3e.ll)>'!''!;  in  a  tliird,  2.6171, 
weighing  .'!5.571k«.  What  is  the 
apeciflc  gravity  ot  each  ?  What 
would  be  tlie  specific  gravity  of 
the  mixture  if  the  three  v 
emptied  into  one  vessel  ? 

Ll.inn  Ans. 
283)3(581. 


2617)35671. 

2617 
0401 
7851 
1C500 
13085 
24100 
23S63 
5970 


2.017  36.671 

7.837'  10e.574'« 

106.5741  ^  7.837W  =  13.509.  Am 

19,  A  plate  of  iron  80™  b 
I7™by  7™  weighs  79.43M,  Wh« 
is  its  specific  gravity  ? 

89        7^  Am. 

Jl  10591)79430. 
023  74137 
80  62930 

1513 


teachers'  edition. 


97 


20.  What  is  the  specific  gravity  of  a  rectangular  block  of  wood 
LS"  long,  O-S™  wide,  and  O.IS™  thick,  if,  floating  in  water  on  its  face 
0.3>°  wide,  it  sinks  to  a  depth  of  0.12>"? 

Volume  of  the  block  is  (1.6  x  0.3  x  0.16)«»>™. 
Volume  of  the  water  displaced  is  (1.6  x  0.3  x  0.12)c»>". 
Weight  of  the  water  displaced  is  (1.6  x  0.3  x  0.12)^ 
Weight  of  the  block  is  (1.6  x  0.3  x  0.12)». 
Therefore,  the  specific  gravity  of  the  wood 


EzerciBe  36.    Page  83. 

1.  If  3  men  eat  8^  of  bread  a  week,  how  much  will  1  man  eat  at 
the  same  rate  ?  How  much  will  7  men  ?  How  much  will  3  men  eat 
in  1  day  ?  How  much  will  1  man  eat  in  1  day  ?  How  much  will  7 
men  eat  in  1  day  ?  in  1  week  ?  in  5  weeks  ? 

^]Um        2.67k«      7)8.00fcg      3)l.l4fcg      0.38^8    .    2.67^ 
2.67>«  7  1.14kg  o.38k«  7  7 


18.67kg 
5 


18.67k« 

2.  At  the  same  rate  as  in  Ex.  1, 
how  much  will  17  men  eat  in  3 
Weeks  and  4  days  ? 

3  weeks  4  days  =  25  days. 

26 

17 

176 

26 

425 

0.38 

3400 

1275 


161.60 
161.6kg.  Ans. 

3.    If  1^^  of  oats  is  enough  for  6 
horses  1  week,  how  much  is  enough 


2.67kg      18.67kg       03.33kg 

for  1  horse  1  week  ?  for  1  horse  7 
weeks  ?  for  11  horses  17  weeks  ? 


6)  LOW 

20» 

0.2^1  =  201  Ans, 

7 

140»  Ans, 

17 

11 
17 

17 

187 

187  X  20»  = 

=  3740».  Ans. 

4.  If  2*»^  of  grain  is  enough  for 
3  horses  5  days,  how  much  is 
enough  for  3  horses  1  day  ?  for  1 
horse  1  day  ?  for  7  horses  6  days  ? 


{ 
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3 
6 

8)16 
5 


5)2.0M 
0.4"  =  40»  Ans. 


3)40. 


1 


13. 33^  Ans. 
42 


2666 
5332 


660. 86»  =  660»  Ans. 

5.  Mix  17^  of  vinegar,  costing  6 
cents  a  liter,  with  39*  at  5  cents, 
21*  at  7  cents,  and  13*  of  water 
costing  nothing.  Find  the  number 
of  liters,  and  the  cost. 


17 

39 

21 

0.06 

0.05 

0.07 

1.02 

1.96 

1.47 

17* 

$1.02 

39 

1.95 

21 

1.47 

13 

§4.44  Ans. 

90*  Ans, 

6.  For  how  much  a  liter  must  I 
sell  the  mixture  of  Ex.  5  to  gain 
96  cents?  to  gain  91.41? 

$4.44  S0.06 

Q-^  90)36.40 

640 

$0,065 

90)96.85 
640 

450 
450 


$5.40 

$4.44 

1.41 

$5.85 


7.  A  grocer  sold  421  kegs  of  but- 
ter for  $4996.25  ;  56  kegs  brought 
$12.50  a  keg,  91  brought  $11.75  a 
keg,  and  100  kegs  brought  $  12.25 
a  keg.  For  how  much  a  keg  were 
the  other  kegs  sold  ? 


$12.50 
56 


$11.75 
91 


7500 
6250 

$700.00 

$12.25 
100 

$1226.00 


1175 
10575 

$1069.25 

700.00 

1225.00 

$2994.25 


$4995.25 
2994.2^ 

$2001.00 


56 

91 

100 


421 

247 

174 


247 


$11.60 

174)$2001. 
174 

261 
•      174 


870 

870 


8.  If  3  tons  of  coal  cost  $  15.75, 
how  many  tons  will  $36.75  buy  ? 


3)$  15.75 
$6.25 


7  Ans. 

625)3675 
3675 
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9.  If  &>>  of  cloth  cost  $18.75, 
what  will  7"  cost  ? 

6)$  18.76 

$3.75 

7 


$26.25  Ans.  . 

10.  If  a  tap  running  3.5i  a 
minute  fills  a  tub  in  16  minutes, 
how  long  will  a  tap  delivering  6i  a 
minote  be  in  filling  the  same  tub  ? 

3.5 
16 

210 
35 


6)56.0 

11.2 

11.2  minutes.  Ans. 

U.  If  both  taps  of  the  last  ex- 
ample are  opened  at  once,  how 
6oon  will  they  fill  the  tub  ? 

3.5  6.6 

85)660. 


5. 


8.5 


510 

500 
6.6  minutes.   Ans. 


12.  If  3  men  can  dig  378"*  of 
ditch  in  2  days,  how  long  will  it 
take  5  men,  at  the  same  rate,  to 
dig  787™  ? 

378™  2.5 

316)787. 
630 

1570 

2.5  days.  Ana, 


2 
3 


189™ 


63™ 
5 

316™ 


13.  Into  a  tub  that  will  hold 
48>,  one  tap  is  delivering  water  at 
the  rate  of  3.7*  a  minute;  while 
out  of  it,  by  another  tap,  the 
water  is  running  at  2.5^  a  minute. 
How  long  will  it  take  to  fill  the 
tub,  beginning  with  it  empty  ? 


3.71 

12)480 

2.6 

40 

1.21 

40  minutes.   Ans. 

14.  A  tap  discharges  into  a 
tub  4.21  a  minute;  from  the  tub 
water  is  also  running,  by  a  second 
tap ;  the  water  in  the  tub  gains 
301  \xL  18  minutes.  How  fast  is 
the  second  tap  discharging  ? 


4.21 
18 

336 
42 

76.61 
30. 

46.61 


2.51 

18)46.61 
36 

96 
90 


2.51  a  minute.  Ans. 


15.  If  a  wheel  is  1.2™  across, 
how  many  times  will  it  turn  in 
going  one  kilometer? 


3.1416 
1.2 

62832 
31416 


3.76992 
3.76992™=0.00377k™. 

266.   Ans, 


265 

377)100000 
754 

2460 
2262 


1980 
1885 


00 

38 

96 

8.7 

96 

686 
784 
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16.  How  many  times  in  a 
minute  does  the  whet*!  of  the  last 
example  torn,  when  the  carriage 
is  driven  at  the  rate  of  14^™  an  ^^^ 

hour?  ^2.6 

14  -  60  =  0.23.  Sb2,eH.  Ans, 

18.   If  we  replace  the  water  of 
265  :  Ex.  17  with  oil  worth  $  18.76  a 

0.23  hektoliter,  what  will  the  contents 

Yg^  ■  of  the  tank  be  worth  ? 

530  8.526"  of  water  are  required  to 

I^  weigh  852.6k«. 

'  8.526 

61  times.  Atis.  \  18.75 


17.   What  is  the  wei$i:ht  of  the 


c»" 


42630 
59682 
68208 


water  in  a  tank  if  it  takes  1  hour  i  8526 


and  38  minutes,  at  the  rate  of  S.V  .  159.86250 

a  minute,  to  empty  the  tank  ?         I  9 159.86.  Ans. 

Szerciae  37.     Page  85. 

1.  A  train  leaves  Paris  at  11  oVlock  a.m.,  and  reaches  Lyons  at 
10  o^clock  P.M.  How  many  meters  does  it  travel  in  an  hour,  the  dis- 
tance from  Paris  to  Lyons  being  612.7*^'"  ? 

There  are  11  hours  between  11  a.m.  and  10  p.m. 

512.7k'n  ^  11  =  46.609k™  =  46,609'".   Ans. 

2.  A  railroad  has  a  single  track  11.450^"^  long.  How  many  rails 
4.569™  in  length  did  it  require  to  lay  the  track  ? 

There  are  two  lines  of  rails.    Therefore  the  length  of  the  rails  is 

2  X  11.460k«n  =  22.900k"'  =  22,900". 

5012 

4569)22900000 
22846 
6500 
4569 
9310 
9138 

The  number  of  rails  required  was  5013.  Atis. 
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3.  A  book  is  2.1««  in  thickness;  each  leaf  is  0.06*"°'  thick.     Find 
the  number  of  pages  in  the  book.  • 

The  number  of  leaves  is  21  -^  0.05  =  420. 
The  number  of  pages  is  2  x  420  =^840.  Ans. 

4.  The  cost  of  opening  a  canal  amounts  to  $25,400  a  kilometer. 
How  much  will  a  canal  cost  which  is  118.258^°^  in  length  ? 

113.253 
25400 


45301200 
566265 
226506 


2876626.200  $2,876,626.20.  Am. 

5.  The  expense  of  laying  out  a  paved  road  is  $12,500  a  kilometer. 
How  mucb  will  a  road  cost  which  is  72.053^<°  long  ? 

72.053 
12500 


36026500 
144106 
72053 


000662.50        $900,662.50.  Ans. 

6.  The  cost  of  building  a  railroad  is  about  $78,000  a  kilometer  in 
France,  and  only  $  25,000  in  the  United  States.  How  much  will  it 
cost  in  each  country  to  make  a  road  295. 671^°*  long  ? 

295.671  4)29567100 

78000  7391776 

2365368000 
2069697 


23062338.  OOt) 


$23,062,338,  France ;  \  . 
$7,391,775,  U.S.       i 
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I 

7.  If  you  must  go  up  211  steps  to  reach  the  top  of  a  tower,  and 
each  step  is  195™™  high,  what  is  the  height  of  the  tower  ? 

196™™  =  0. 196™.  0. 196™ 

211 

196 
195 
390 

41.146™  Afi3. 

8.  A  house  has  6  stories,  each  story  has  19  stairs,  each  stair  is 

16^™  in  height.    Find  the  height  of  the  floor  of  the  fifth  story  from 

the  ground. 

16«™  =  0.16™.  0.16™ 

19 

144 
16 


3.04™ 
4 


12.16™  Ans, 

9.   A  ream  of  paper  contains  20  quires,  each  quire  has  24  sheets ; 
the  ream  is  13. 6<:™  in  thickness.    Find  the  thickness  of  each  sheet. 

In  one  ream  there  are  20  x  24  sheets  =  480  sheets.    If  480  sheets  are 
13.6""  thick,  the  thickness  of  one  sheet  =  13.6c™  ^.  480  =  0.028'™.  Ans, 

0.028 

48)1.36 
96 


390 
384 


10.  The  equator  on  a  terrestrial  globe  measures  0.80™  in  circumfer- 
ence. By  the  aid  of  a  tape  measure  we  find  that  the  distance  between 
two  cities  on  this  globe  is  0.046™.  What  is  really  the  distance  in  kilo- 
meters between  the  two  cities  ?     (The  earth's  equator  is  40,076.46*^™.) 

The  ratio  of  the  distance  on  the  globe  between  the  two  cities  to  the 
equator  is  0.046™ -s- 0.80™  =  0.0576.     Therefore  the  actual  distance 
between  the  two  cities  is  0.0676  x  40,076.46^™  =  2304.3.38^™.  Ans. 
8)0.46  40076.46k™ 

0.0676  0.0676 

20037725 
28052816 
20087726 

2304.338376k™ 
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U.  Upon  a  military  map  we  find  that  the  distance  from  Paris  to 
St.  Denis  ia  78™™.  What  is  the  distance  in  kilometers  from  Paris  to 
St.  Denis  ?  The  map  is  made  on  the  scale  of  1  to  80,000 ;  that  is,  1™ 
on  the  map  represents  80,000™  of  actual  measurement  upon  the  ground. 

The  actual  distance  is  80,000  times  the  distance  on  the  map ;  that  is, 
80,000  X  78™™  =  6,240,000™™  =  6.24»»™.  Ans, 

12.  Find  the  number  of  revolutions  made  by  the  wheels  of  a  car- 
riage in  traveling  82^™.    The  wheels  are  1364™™  in  diameter. 

82^  =  82,000,000™™. 

The  circumference  of  the  wheels  is  3.1416  x  1364™™  =s  4263.7264™™. 
The  number  of  revolutions  is  the  total  distance  divided  by  the  circum- 
ference of  the  wheel,  or  82,000,000™™  -^  4263.7264™™  =  19,277.  Ans, 


3.1416 
1364 

126664 
157080 
04248 
31416 

4263.7264 


19277 


42637264)820000000000 
42637264 


394627360 
382836376 

117919840 
86074628 

328463120 
297760848 

306922720 
297760848 


13.   How  many  hektars  in  a  square  kilometer  ?  how  many  ars  ? 
how  many  square  meters  ?   - 

iqkm  ^  100^, 

=  10,000% 

=  l,000,000<i™. 


14.  France  has  about  642,0004kin.    How  many  hektars  does  it 
measure  ? 

642,000«^  =  642,000  x  100»»* 

=  54,200,000»»*.  Ans. 
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15.  A  piece  of  land  1224.5™  square  ia  sold  at  $  140  a  hektar.  How 
much  does  the  land  bring  ? 

1224.6  140.94 

1224.6  140 

61226  599760 

48980  14094 

24490  20991.60 

,lt^^  920,991.60.  Ans. 
12246 

1499400.25 

1, 499,400.261™  =  149.94K 

16.  The  total  surface  measurement  of  the  glass  in  the  windows  of 
a  house  is  182*»™.  How  many  panes  of  63=™  by  48«™  will  it  take  to 
supply  the  windows  ? 

182*1™  =  1,820,000«»«™. 

63  716.4 

48  2544)1820000. 

424  17808 

212  3920 

2544  2544 


13760 
12720 


10400 
716  panes.  Ans.  10176 

17.    How  many  square  slabs  of  marble  150<i«"  on  the  surface  will  it 
require  to  pave  a  court  whose  area  is  26.36<i™  ? 

25.36«i™  =  253,r)00'Jc™. 

The  number  of  slabs  required  is  2o3,600flC'n  ^  i5oqc«"  =  1690.  Ans. 

1690 

16)25360 

103 
90 

136 
136 
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18.   A  speculator  bought  31.0728^^  of  land  for  9 1296  a  hektar. 

For  how  much  a  square  meter  must  he  sell  it  to  realize  a  profit  of 

«1937? 

31.0728 

1296 

$0,136  Ans. 

310728)$42207.35 
310728 


1864368 
2796562 
621456 
310728 

40270.3488 


1113455 
932184 

1812710 


$40,270.35  cost. 
1,937.      profit. 

$42,207.35  selling  price. 


19.  A  man  is  offered  $6000  for  2.5*  of  land.  He  declines  to  sell ; 
and  soon  after,  the  town  gives  him  $25.20  a  square  meter.  How 
much  did  he  make  by  refusing  the  first  offer  ? 

2.5»  =  250*1™. 

$  25.20 
250 

126U0U 

6040 
$6300.00 

6000. 

$300.  Ans. 


20.  A  man  surreys  a  piece  of  land  and  finds  that  it  measures 
14-0715*»».  He  afterwards  discovers  that  his  chain  was  too  short  by 
0.03™.  How  can  he  calculate  the  real  superficial  measurement  of  the 
land  without  surveying  it  again  ?     (A  surveyor's  chain  is  10™  long.) 

10.00  -  0.03  =  9.97. 
9.97  ^  10  =  0.997. 


0.997 

0.997 

6979 

8973 

8973 

0.994009 


14.0715»»' 
0.904009 
1266435 
562860 
1266435 
1266435 
IS.dSI^  Ans. 
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21.   A  pile  of  wood  is  ^.2^"^  long,  1.33n  thick,  and  2.60«  high. 
How  many  stere  are  there  in  it  ? 

4.25  6.6525 

L33  2^ 

1275  339160 

1275  118050 

425  14.69650 


5.6525  14.6965*  Ans. 

22.  The  railroad  from  Paris  to  Orleans  has  a  double  track ;  each 
rail  is  4™  long,  and  the  distance  from  Paris  to  Orleans  is  12 1>™.  What 
is  the  number  of  rails  used  in  laying  the  track  ?  If  the  width  of  the 
road  is  15™,  how  many  hektars  of  land  does  the  road  include  ? 

There  are  four  lines  of  rails.  4  x  121^™  =  484^™  =  484,000"  of  rails. 
If  one  rail  is  4"  long,  in  484,000"  there  are  484,000  -^  4  =  121,000  rails. 
15™  =  0.015^".    The  area  of  the  road  is 

(121  X  0.015)<Jkin  =  1.815«k"  =  181.6»«.  Ans. 

12U"  4)484000  121 

4  121000  0.016 

484km  605 

121 
1.815 

23.  Find  the  number  of  ars  in  a  surface  which  a  ream  of  paper 
(480  sheets)  will  cover.    The  sheets  are  30. 3^"  long  and  195""  wide. 

195""  =  19.5«". 

19.5  690.85VS" 

30.3  480 

585  4726800 

585  236340 


690.85  283608.00«i»" 

283,608v"  =  28.369"  =  0.2836*.  An», 

24.  A  beam  is  7.070"  long ;  its  two  other  dimensions  are  0.258"  and 

87"".    Find  its  volume. 

87""  =  0.087" 

0.258  0.022446 

0.087  7.07 

1806  157122 

2064  167122 


0.022446  0.15869322 

0.15869«»»".  Ana, 
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25.  A  bar  of  iron  3™  long  measures  46">°*  square  on  the  end  where 
it  has  been  evenly  cut.  The  bar  is  heated  and  drawn  out  to  a  greater 
length  by  being  passed  through  an  orifice  24™"  square.  What  is  the 
length  of  the  bar  after  the  operation  ? 

45mm  -  0.046™.    24"™  =  0.024™. 

The  volume  of  the  bar  is  (0.045  x  0.046  x  3)ebin=  0.006076*™.  The 
area  of  the  end,  after  the  bar  has  been  heated,  is 

(0.024  X  0.024)«™  =  0.000676^™. 

Therefore  the  length  of  the  bar  is  (0.006076-5-0.000676)™= 10.647™.  Ana. 


0.046 
0.046 

0.024 
0.024 

10.647 
676)6076. 

226 
180 

06 
48 

676 
3160 

0.002026 

0.000676 

2880 

3 

2700 

0.006076 

2304 

3060 


26.  A  reservoir  is  1.50™  wide,  2.80™  long,  and  1.26™  deep.  Find 
how  many  liters  it  contains  when  full,  and  to  what  height  it  would  be 
necessary  to  raise  it  that  it  might  contain  10<:*>™. 

The  volume  of  the  reservou:  is  (1.6  x  2.8  x  1. 26) c»>™=6.25«»»™= 62501. 

An8, 
The  area  of  the  bottom  is  (1.6  x  2.8) «™=  4.2<i™ ;  therefore,  in  order 
to  contain  W^,  the  height  must  be  (10  -r-  4.2)™  =  2.38™.  Ana, 


1.6 
2.8 

120 
30 

4.20 
1.26 

2100 
840 
420 


2.38 


42)100. 
84 

160 
126 


340 
336 


6.2600 
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27.  Suppose  a  box  to  be  3.76™  long,  3.60"  wide,  and  0.60™  high. 
How  much  lime  would  it  take  to  fill  it  with  mortar,  reckoning  that 
icbm  of  lime  after  being  slaked  becomes  1.80*^™  of  mortar  ? 

The  volume  of  the  box  is  (3.75  x  3.60  x  0.60)««>m  =  6.6626cb™.    Since 

icbm  of  mortar  when  slaked  becomes  1.8«*>™,  the  box  will  hold  6.6626«*>" 

of  slaked  mortar,  which  is  the  same  as  6.6626<^™-f-1.8=:3.646<:b™  of  dry 

mortar. 

3.76  3.646 

35  18)66.626 

1876  ^ 

1126 


13.126 
0.6 

6.6626 


116 
108 


82 
72 

106 

3.646<*™    Ans, 


28.  A  chest  has  the  following  dimensions:  1.17™,  0.90™,  1.04™. 
If  0.12  of  the  volume  of  the  chest  is  deducted  for  packing,  how  many 
cakes  of  soap  13<™*  square  on  the  bottom  and  29<^™  thick  could  be  put 
in  it? 

The  volume  of  a  cake  of  soap  is  (13  x  13  x  29)««™  =  490le«™.  The 
volume  of  the  chest,  deducting  waste  of  room  in  packing,  is 

0.88  X  (1.17  x  0.90  X  1.04)«bin  =  0.9637056<^»>in  =-  963,706.6«™. 
Therefore,  the  chest  will  hold  (963,706.6  -r-  4901)  cakes  of  soap. 


13 

1.17 
1.04 

468 
117 

1.2168 
0.9 

1.09512 
0.88 

196 

13 
39 

4901)963706.6 
4901 

13 
169 

47360 
44109 

29 

1621 
338 

32516 
29406 

4901 

870096 
876096 

0.9637066 

196.  Ans, 
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29.  A  cubic  meter  of  dry  plaster  makes  1.18«*>ia  when  tempered ; 
tempered  plaster  increases  1  in  every  100,  twenty-four  hours  after  it 
is  mixed.  What  volume  of  tempered  plaster  would  be  obtained  from 
55  sacks  of  25*  each  of  dry  plaster  ? 

25J=0.025«>»">.  The  volume  of  the  plaster  is  56  x  0.026«*»"  =  1.376«^". 
As  1<*°  makes  1.18«*»«"  when  tempered,  1.376«*>"  will  make  1.376 
X  1.18«*»™  =  1.6226«*>™.  In  twenty-four  hours  its  volume  will  be  1.01 
X  1.6225«*™  =  1.6387c»>™.  Ana. 


0.025 

1.375 

1.6225 

55 

1.18 

1.01 

125 

11000 

16225 

126 

1376 
1375 

16226 

1.375 

1.038725 

1.62260 

30.  A  reservoir  is  2.80™  long,  1.50™  wide,  and  1.26™  deep.     How 
many  liters  will  be  required  to  fill  0.80  of  it  ? 


1.6 
2.8 

4.20 
1.26 

2100 
840 
420 

5250» 
0.8 

120 
30 

4.20 

4200.1  Ans, 

'6.2500 
6.26«bm  =  6260». 

31.  A  man  buys  14 15^*  of  wheat  for  (^3.50  a  hektoliter;  but  the 
measure  used  proves  too  small,  the  mistake  amounting  to  3'  in  every 
hektoliter.  What  was  the  quantity  of  wheat  delivered  to  the  pur- 
chaser, the  cost,  and  the  reduction  which  ought  to  be  made  to  him 
on  account  of  the  error  ? 

The  mistake  was  3*  in  100*,  or  he  received  only  0.97  of  141 5*» 

=  1372.65".    If  1"  of  wheat  cost  $3.50,   1415"  cost  1416  x  $3.50 

=  $4952.50.    A  reduction  of  0.03  of  $  4952.60  =  $  148.58  ought  to 

he  made 

1415"  1415  $4952.50 

0.97  3.50  0.03 

9906  70750  $148.5750 

12736  4245 

1372.66"  4952.50 
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32.  The  dimensions  of  a  tile  are  as  follows:  length  22^,  width 
11^™,  thickness  56'"™.  Find  the  volume  of  the  tile,  and  the  number 
of  tiles  in  a  pile  of  26«*>". 

55mm  =  6.5«°».  The  volume  of  a  tile  is  (22  x  11  x  S.S)**™  =  1331««". 
26e»Kn  =  25,000,000«'«.  In  the  pUe  there  wUl  be  25,000,000  -^  1331 
=  18,782  tUes. 

22  18782 

21  1331)25000000 

22  1331 

22  11690 

242  10648 


^6  10420 


1210  9317 


1210  11030 


1331.0  10648 


3820 
2662 


33.  The  measurement  of  a  pile  of  wood  shows  that  a  ster  could  be 
filled  from  it  25.68  times.  Find  the  volume  of  the  pile  in  cubic  meters, 
reckoning  the  length  of  the  logs  to  be  1.15'". 

The  volume  of  the  pile  is  26.68  x  (1  x  1  x  1.15)«»>™=29.532«»>«     Ans. 

26.68 
1.15 


12840 
2568 
2568 

29.5320 

34.  A  liter  of  air  weighs  1.273k.  How  much  does  a  cubic  meter  of 
air  weigh  ?    How  many  times  as  heavy  as  air  is  water  ? 

icbm  _  10001.  Therefore  Icbm  of  air  weighs  1000  x  1.273*  =  1273* 
=  1.273>'8.    Ans, 

Icbm  of  water  weighs  lOOO^s. 

Therefore,  water  is  1000  -5- 1.273  =  785.65  times  as  heavy  as  air. 
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785.64 

1273)1000000. 
8911 
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10800 
10184 


7060 
6365 

6950 
6365 

5850 
5092 

758 

35.  A  package  of  candles  that  weighs  465*  is  sold  for  28  cents.    At 
the  same  rate  what  is  the  price  of  a  Icilogram  of  candles  ? 

K  of  candles  costs  $0.28  -^  465  =  (^0.000602.    Therefore  l^^  costs 
lOOO  X  9  0.000602  =  $  0.602.  $  0.60.  Ans. 

36.  How  many  times  will  3.243*  of  water  fill  a  liter  measure  ? 

As  1*  of  water  will  fill  a  cubic  meter,  3.243*  will  fill  3.243«t>in  =  324.31. 

3243  times.  Ans. 

37.  Express  in  kilograms  the  weight  of  43.4578ec°»  of  pure  water. 

43.4578<«™  of  water  weighs  43.4578*  =  0.0434578^1.  Ans. 

38.  The  volume  of  the  axle  of  an  engine  is  0.245«*>™.    Find  its 
weight,  if  the  specific  gravity  of  the  iron  is  7.8. 

0.245<^*>™  of  water  weighs  0.246*,  and  0.245«*>"  of  iron  weighs 

7.8  X  0.245*  =  1.911*.  Ans. 

0.245 

7.8 


1960 
1715 

1.9110 


39.  Find  the  volume  of  a  gram  of  the  following  substances :  proof 
spirit,  specific  gravity  0.865 ;  tin,  specific  gravity  7.291 ;  lead,  specific 
gravity  11.35;  copper,  specific  gravity  8.85;  silver,  specific  gravity 
10.47  ;  cork,  specific  gravity  0.240. 
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leem  of  water  weighs  is.     Hence,  the  volume  of  a  substance  equals 
Iccm  divided  by  its  specific  gravity. 


(i.) 

^  ■  •  •  % 

(m.) 

(V.) 

1.16 

0.088 
1135)100.00 

0.096 

865)1000. 

1047)100.00 

865 

9080 

9423  / 

1350 

9200 

5770 

865 

9080 
0.088CC™.  Ans, 

5235 

4850 

0.095**".  Ans. 

1.16"«™.  Ans. 

(iv.) 

(vi.) 

(ii.) 

0.113 

4.167 

0.14 

885)100.0 
885 

24)100. 
96 

7291)1000.0 

7291 

1160 

40 

27090 

885 

24 

0.14ccm.  ^„5. 

2650 

160 

0.113c«".  Ans. 

144 
4.167'^«".  Ans 

40.  Olive  oil  costs  60  cents  a 
kilogram.  What  is  the  price  of  a 
liter?  The  specific  gravity  of 
olive  oil  is  0.914. 

V  of  olive  oil  weighs  0.914^8. 
As  lk«  costs  $0.60,  II  costs  0.914 
X  $0.60  =  $0,548.  Ans, 

0.914 
0.60 


As  1^  costs  $1.87,  1^  costs  0.792 
X  $1.87  =  $1.48.  Ans, 

$1.87 
0.792 


374 
1683 


1309 


0.54840 


41.  l^ire  alcohol  costs  $1.87  a 
kilogram.  What  is  the  price  of 
a  liter?  The  specific  gravity  of 
alcohol  18  0.792. 

V   of   alcohol    weighs    0.792^. 


$1.48104 


42.  A  man  wishes  to  build  a 
shed  large  enough  to  hold  135'' 
of  wood;  if  the  shed  is  to  be 
3™  high  and  5™  wide,  how  long 
must  it  be? 

135rt  =  135et>m.  The  area  of  one 
eud  is  (3  X  5)«™= 15<i™.  Therefore, 
the  length  must  be  (135-i-16)"»=9°>. 
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43.  In  a  country  where  fire- 
wood is  cut  1.16™  long,  what 
mnst  be  the  height  of  the  ster  that 
it  may  hold  a  cubic  meter  ? 

The  height  must  be 

(1  -^  1.16)™=  O.86207"».  Ans, 

0.86207 

116)100.0 

928 


720 
696 

240 
232 


800 


44.  If  a  ster  of  cork  costs 
$20.00,  how  much  would  lOO^s 
coBt,  the  cork  weighing  0.26  as 
much  as  water  ? 

1*  of  cork  weighs  260^,  and 
costs  $20.00.  lOO^B  will  cost 
m  of  $20.00  =  0.4  of  $20.00  = 
18.00.  Ans. 


45.  A  liter  of  powder  weighs 
826b.  What  will  he  the  volume 
in  cubic  centimeters  of  a  charge 
for  a  gun  if  the  charge  weighs  68  ? 

The  specific  gravity  of  powder 
is  0.826.  It  takes  (1  ^  0.826)«:"» 
of  powder  to  weigh  1« ;  therefore 
to  weigh  6«  it  takes  (6  -4-  0.826)«««> 
=  6.06««™.  Ans, 


6.06 

826)5000.   • 
4960 


6000 
4960 


46.  Out  of  gold  which  weighs 
19.362  times  as  much  as  water, 
sheets  of  gold  foil  are  made  which 
are  0.0 lO""™  in  thickness.  What 
surface  will  3«  of  gold  cover  ? 

0.010"™  =  0.001«°.  The  vol- 
ume of  the  gold  is  3o««  h-  19.362 
=  0.154943«»».  Therefore  the 
surface  is  (0.164943  -*-  0.001)v"= 
164.943<i««   Ans, 

0.164942 

19362)3000.0 
19362 


106380 
96810 


95700 
77448 

182620 
174268 

82620 
77448 

61720 
38724 

12996 

47.  Find  the  weight  of  an  oak 
board  3.26™  long,  0.31™  wide,  and 
0.04™  thick,  if  the  specific  gravity 
of  the  oak  is  0.808. 
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The    volume    of   the   board   is       48.   Find  the  weight  of  a  bar 

(3.26  X 0.31  X 0.04)«^*>«>=  O-CMOSf**"     of     u^n     haying    the     following 

jebm  of  oak  weighs  0.808' ;  there-    dimensions :    length    3.6"»,   width 

fore    0.0403<^"  weighs   0.0403  x    6«",  thickness  2°",  if  the  specific 

0.808»  =  0.0325624t  =  32.6624^*.      .  gravity  of  the  iron  is  7.8. 

Ans.  ' 
3.26  I  3.6"»  =  360«n. 

0.31  !  360 

6 


325 
976 

1.0076 
0.04 

0.040300 

0.0403 
0.808 


3224 
3224 

0.0325624 


2160 
2 

4320 

4320 

7.8 

34560 
30240 

a3696.0 
33,696K  =  33.696^«.  Ans. 


49.  How  many  lead  balls  each  weighing  27s  can  be  obtained  by 
melting  a  cubic  mass  of  lead  0.356™  on  an  edge,  if  the  specific  gravity 
of  the  lead  is  11.36? 


0.355n»  =  36.6«™ 

36.6 

46118.016 

18966 

36.6 

11.36 

27)612089 

2136 

226590080 

27 

1780 

136354048 

242 

1068 

45118016 
46118016 

216 

1267.36 

260 

36.6 

6r2089.48l60« 

243 

760416 

178 

633680 

162 

380208 

169 
162 

45118.016 

18,966.  Ana, 
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50.  Marble  costs  $30.95  a  cubic  meter,  and  the  specific  gravity  of 
marble  is  2.73.  If  a  block  of  marble  weighs  1260^8,  what  is  its  vol- 
mne  and  what  is  it  worth  ? 

lebm  of  marble  weighs  2.73*.    1260^8  =  I.26». 

0.4615 


273)126.0 
1002 

1680 
1638 


420 
273 

1470 
1365 


0.4615 
30.95 

23076 
41635 
13845 

14.283425 


Volume  =  0.4616«»>« ; 
cost        =  9 14.28.  Ans, 


51.  Sea  water  contains  28  parts,  by  weight,  of  salt  in  1000.  A 
liter  of  sea  water  weighs  1.025'>s.  How  many  kilograms  of  salt  can 
be  obtained  from  126.276842«»»™  of  sea  water  ? 

1^  of  sea  water  contains  0.028)'ff  of  salt. 


126.276842 
1.025 

631384210 
252553684 
126276842 

129.433763050 


129433.763 
0.028 

1035470104 
258807526 

3624.145364 

3624.145kK.  Ana, 


52.  An  empty  cask  weighs  17.06^*;  when  filled  with  water  it 
weighs  275.8'»«.  How  many  liters  does  it  hold  ?  How  many  casks  of 
this  size  will  it  take  for  the  wine  from  a  vat  containing  3.008*^'*™  ? 

The  cask  will  hold  275.8''«  -  17.06kK  =  258.74^^8  of  water.  It  takes 
258.74»  of  water  to  weigh  258.74»««.  Therefore  the  cask  will  hold 
258.741.  Ans. 

3.008<^bm  =  30081.  If  one  cask  holds  258.74',  to  hold  3008»  it  will  take 
3008 -f- 258.74  =  12  casks.  Am. 

12 

26874)300800 
25874 


275.80k« 
17.06 


258.74^* 


42060 
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53.  It  takes  about  2.048^1  of  wheat  to  sow  a  hektar.     How  many 
cubic  meters  will  it  take  to  sow  a  square  kilometer  ? 

iqkm^ioob*.    1J»*  will  require  100  x204.8»  =  20,480>  =  20.48«>>«     Ans. 

54.  A  piece  of  road  1^>°  long  and  7™  wide  is  to  be  macadamized  to 
the  depth  of  33<^™.     What  will  the  work  cost  at  43  cents  a  cubic  meter  ? 

l^m  =  1000" ;  33««»  =  0.33". 

0.33  2310 

7  0.43 


2.31 

1000 
2310. 


6930 
9240 
993.30  $993.30.  ^iM. 


55.  A  gasometer  holds  28,000<^b™  of  gas.  How  many  jets  will  this 
gasometer  feed  for  an  evening,  when  each  jet  bums  126^  an  hour,  and 
is  used  4  hours  ? 

Each  jet  will  bum  4  x  125i  =  6001  each  evening.  28,000«»>m 
=  28,000,0001.   The  gasometer  will  feed  28,000,000  -r-  600  =  66,000  jets. 

56.  The  city  of  Venice  is  situated  in  the  midst  of  a  great  lake  of 
salt  water,  communicating  with  the  sea,  and  all  the  rain  water  is 
caught  for  the  cisterns.  Ordinary  years  the  fall  of  rain  in  Venice  is 
82<:™ ;  the  surface  of  the  city,  after  the  canals  have  been  deducted, 
is  620*^.  Reckoning  the  population  at  115,530,  how  many  liters  a  day 
of  rain  water  can  each  inhabitant  have  ? 

520»»»  =  5,200,000<>«  ;  82<^™  =  0.82". 

The  average  amount  of  rain  water  is  (6,200,000  x  0.82)«*n>  = 
4,264,000<'bm  =  4,264,000,0001. 

Each  person  can  use  per  year  4,264,000,0001  -5- 115,530,  or,  per  day, 
4,264,000,0001  -^  (116,630  x  366)  =  IOI.II8I.  Ans. 

0.82 
6200000 
16400000 
410 


4264000.00 


115530 

101.118 

365 
677650 
693180 
346590 
42168460 

4216845)426400000. 
4216846 
4716600 
4216846 
4986560 

4216846 

7697060 

4216846 

34802060 

83734700 
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57.  Find  the  weight  of  a  bar  of  iron  S.SS"*  long,  4.66««  thick,  and 
3.54"™  wide.  Find,  also,  the  width  of  an  oak  beam  4.30™  long,  9.12«™ 
thick,  which  has  the  same  weight.  The  specific  gravity  of  the  oak  to 
be  reckoned  at  1.026,  that  of  the  iron  at  7.788. 

5.36"  =  636«™.  4.30»  =  430«'n.  635  x  4.66  x  3.64  x  7.788=67.268.6. 
Therefore  the  weight  of  the  iron  is  67, 259. 6^*.  Ana, 

The  volume  of  the  oak  beam  is  67,268. 596992c«™-i- 1.026 =66,664.2»«^»n. 
The  area  of  one  side  of  the  oak  beam  is  (430  x  9.12)<i««  =  3921.64<:in ; 
therefore  the  thickness  is  (66,654.2  -j-  3921.6)«"  =  16.72a». 


8636.184 
7.788 


4.66 

16.1424 

3.64 

536 

1824 

807120 

2280 

484272 

1368 

807120 

16.1424 

8636.1840 

66664.2 

1026)67258600.992 

6166 

6698 

6130 

6686 

6130  . 

6560 

5130 

4300 

4104 

69089472 
69089472 
60453288 
60463288 

67268.600992 
16.72 


39216)665542. 
39216 

263382 
235296 


280860 
274512 


63480 
16.72«°».  Ana, 


1969 


58.  Fuid  the  specific  gravity  and  volume  of  a  body  weighing  35^ 
in  air  and  30^  in  water. 

The  weight  of  the  water  displaced  by  the  body  is  &^, 
The  weight  of  the  body  in  air  is  36^k. 

Therefore  the  specific  gravity  is  36  -*-  6  =  7.    6^  of  water  occupies 
6^  of  space.    5^.  Ana. 
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59.  A  ster  of  piled  oak  wood  weighs  425*^8 ;  the  specific  gravity  of 
the  wood  is  0.74.  What  is  the  volume  occupied  by  the  spaces  between 
the  logs?  For  how  much  must  lOO^K  of  separate  sticks  be  sold  to 
bring  the  same  amount  as  when  sold  at  $  2.20  a  ster  ? 

If  there  were  no  spaces  between  the  logs,  the  ster  of  wood  would 
weigh  740^8.  Therefore  the  spaces,  if  filled  with  wood,  would  weigh 
740kjf  _  425kg  =  316kg.  Therefore,  the  volume  of  the  spaces  is 
(315-j-740)«'»>m  _  o.42568«^bin.  lOQkg  ought  to  be  sold  for  JJJ  of  $2.20 
=  $220 -^425  =  $0,618.    . 


0.42r)68 


74)31.5 
206 


190 
148 

420 
370 


600 
444 

600 


$0,618 

425).^  220.0 
2126 


760 
426 

3260 


0.42568e»>'«  ; 
$0,618.  Am. 


60.  Wrought  iron  sella  for  $  7.00  per  lOOM.  A  bar  of  iron  4.6«™ 
wide,  3.3<^'»  thick  costs  $  6.08  ;  what  is  its  length,  reckoning  the  specific 
gravity  of  the  iron  at  7.4  ? 

$7.00  per  IOO^k  is  the  same  as  $0.07  per  kilogram.  An  iron  bar 
that  costs  $  6.08  must  weigh  (6.08-^0.07)'^K=72.57143kK,  and  its  volume 
is  (72.67143  -^  7.4)1  =  9.8069^  =  9806.9«^«">.  The  area  of  an  end  of  the 
bar  is  (4.6  x  3.3)^"'"  =  14.86^'".  Therefore  the  length  is  (9806.9 
-?- 14.86)«'«  =  660.4««n  =  6.604™.  Ana. 

9.8069  660.4 


74)725.7143 
666 


697 
692 


614 
444 

703 
666 


1485)980690.0 
8910 

8969 
8910 

6900 
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61.  Experiment  shows  that 
water  weighs  770  times  as  much 
as  air;  and  the  specific  gravity 
of  mercury  is  13.6.  How  many 
liters  of  air  will  it  take  to  weigh 
as  much  as  a  liter  of  mercury  ? 


Water 

is  770  times  as  heavy  as 

air,  and 

mercury  is  13.6  times  as 

heavy  as 

water.    Therefore  mer- 

cury  is  13.6  x  770  times  as  heavy 

as  air. 

• 

13.6 

770 

9520 

0620 

10472.0 

10,^1.  Ans, 

7 

62.  A  mass  of  lead  weighing 
753^  is  made  into  sheets  0.1™™ 
thick.  Find  in  square  meters  the 
surface  which  can  he  covered  by 


the  sheets  thus  obtained.    The 
specific  gravity  of  the  lead  is  11.3. 

The  volume  of  the  lead  is  (753 
^  11.3)1  =  66.6371  =  0.066637«»>m. 

0.1™™  =  0.0001™.    Tlie  surface 
of  the  lead  is 

(0.066637  -f.  0.0001  )«i™  =  666.37«i™. 

Alls, 
66.637 

113)7530. 
678 


760 
678 


720 

678 

420 
339 

810 
791 


63.  A  rectangular  sheet  of  tin  of  uniform  thickness  is  85«™  wide, 
1.35™  long,  and  weighs  268«.  What  is  its  thickness,  if  the  specific 
gravity  of  tin  is  7.3  ? 

The  volume  of  the  tin  is  (268  -^  7.3)««™=  33.7109<^«™  ;  1.35™=  135«™. 
The  area  of  the  tin  is  (135  x  85) vm  =  ll,475vm  j  therefore  its  thick- 
ness is  (36.7109  -^  11475)«™  =  0.0032«™.  Ans, 


86.7109 

135 

0.0032 

73)2680. 

85 

11475)36.7109 

219 

676 

34326 

490 

1080 

23869 

438 

11476 

22950 

620 

611 

90 

73 

700 

667 

120 
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64.  The  fine  coal  which  collects  about  the  shafts  of  the  mines  and 
in  the  coal  yards,  was  for  a  long  time  wasted,  because  it  could  not 
be  burned  in  stoves  and  grates.  Now  this  dust  is  mixed  with  tar  in 
proportion  of  92^9  of  dust  and  8^  of  tar ;  the  mixture  is  heated,  and 
afterwards  pressed  in  rectangular  moulds  14.76«"»,  by  18.5"»,  by  29«™  ; 
each  one  of  these  blocks  weighs  10*^.  They  are  sold  at  93.00  a  ton, 
and  make  excellent  fuel  for  heating  steam  boilers.  Find  the  specific 
gravity  of  this  fuel ;  also,  the  sum  which  would  be  realized  in  thus 
utilizing  800,000^  of  coal  dust,  the  cost  of  tar,  mixing,  etc.,  being 
$0.50  a  ton. 

Volume  of  a  block  is  (14.75  x  18.5  x  29)  «<=«= 7913. 375«™= 7. 9133751. 
Specific  gravity  is  10  -f-  7.913375  =  1.264.  800,000'  of  coal  dust  will 
make  800,000*  -i-  0.92  =  869,565.217*  of  the  mixture.  869,565.217*  at 
$2.50  per  ton  =  869,565.217  x  $2.50  =  $2,173,913.04.  Ans. 


14.75 

869565.217 

18.6 

92)80000000. 

7375 

736 

11800 

640 

1475 

552 

272.875 

880 

29 

828 

2465875 
546750 

520 
460 

7913.375 

600 
562 

480 

. 

460 

1.264 

200 

7913376) lOOOOOUO. 

184 

7913376 

160 

20866250 

92 

15826760 

680 

50395000 

644 

47480250 

869565.217 

29147500 

2.50 
43478260860 

1739130434 

2173913.04250 
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65.  A  bar  of  iron  a  millimeter 
square  on  the  end  will  break  un- 
der a  tension  of  SO^^.  Find  the 
length  at  which  a  suspended  bar 
of  iron  will  break  from  its  own 
weight,  if  the  specific  gravity  of 
the  iron  is  7.8. 

30»«  =  0.03*. 

The  volume  of  the  iron  bar  is 
(0.03  -^  7.8)««>«  =  0.00384615«»>m. 
The  area  of  an  end  of  the  bar  is 
iqnnn  =  O.OOOOOli™.  Therefore 
the  length  of  the  bar  is 

(0.00384615  +  O.OOOOOl)* 
=  3846.16" 

0.00384615 


78)0.300 
234 


660 
624 


360 
312 

480 
468 


120 

78 

420 
390 


66.  Fifty-three  kilograms  of 
starch  are  obtained  from  100^  of 
wheat.  A  hektar  of  land  pro- 
duces 1368  of  wheat;  a  hekto- 
liter  of  wheat  weighs  78'«.  If 
the  wheat  harvested  from  a  field 
measuring  2^  and  SSf^a  js  taken 


to  a  starch  factory,  how  much 
starch  will  be  made  from  it  ? 

0.63^s  of  starch  is  obtained 
from  1^  of  wheat.  1*  of  wheat 
weighs  0.78'«.  l^  produces  1363 
X  0.78kg  of  wheat  =  1063. 14>«. 
2ha  33qm  -  2.0033J»».  2.0033»« 

produces  2.0033  x  1063.14^8  = 
2129.788362>«  of  wheat.  The 
amount  of  starch  m 

0.53  X  2129,788362k«=  1 128.7878^*. 

1363 
0.78 


10904 
9541 

1063.14 
2.0033 

318942 
318942 
212628 

2129.788362 

2129.788362 
0.53 

6389365086 
10648941810 

1128.78783186 

67.  A  gardener  wishes  to  pro- 
vide glass  for  his  hotbeds.  The 
beds  cover  2.65* ;  the  panes  will 
cover  0.75  of  the  whole  surface, 
the  rest  being  taken  up  by  the 
frames  and  alleys.  First,  find 
how  many  panes  measuring  45<™ 
by  37«™  it  will  take  to  cover  the 
beds ;  then  find  the  price  of  the 
glass,  at  a  cost  of  95  cents  a 
square  meter. 
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44i«"»  =  0.46«  ;  87«°  =  0.37" ;  2.66»  =  265i™. 

Total  area  of  the  glajss  is  0.75  of  266««  =  198.75i».  The  area  of 
one  pane  is  (0.45  x  0.37)4^=0. 16654™.  Therefore  the  number  of  panes 
needed  is  198.75 -f- 0.1665  =  1194.  At  $0.95  per  square  meter, 
198. 754"  wiU  cost  198.75  x  #0.95  =  #  188.81. 


0.45 

1194 

198.75 

0.37 

1665)1987500 

0.95 

315 

1665 

99375 

135 

3225 

178875 

0.1665 

1666 

188.8125 

15600 

1194 

panes;  $188.81.  Ans. 

14985 

6150 


68.  A  jar  full  of  water  weighs  1.325^k;  filled  with  mercury  it 
weighs  12.540^.  Find  the  capacity  and  the  weight  of  the  jar,  if  the 
specific  gravity  of  the  mercury  is  13.69. 

The  weight  of  the  jar  and  the  jar  full  of  mercury  is  12.640^. 
The  weight  of  the  jar  and  the  jar  full  of  water  is  1.325^k.  Therefore 
tne  difference  in  weight  between  the  mercury  and  the  water  is 
12.640'^  -  1.326^1?  =  11.215kK.  13.69  -  1  =  12.59,  the  specific  gravity 
of  a  liquid  of  which  the  jar  full  without  the  jar  weighs  11.215^. 
Hence  the  capacity  of  the  jar  is  (11.215  -h  12.59)i=0.89078».  0.890781 
of  water  weighs  0.89078''k.  Hence,  the  weight  of  jar  is  1.325**- 
0.89078^8  =  0.43422'Mi  =  434.22*. 


12.540 
1.326 

11.215 


0.89078 


1259)1121.6 
10072 

11430 
11331 


9900 
8813 


1.325 
0.89078 

0.43422 


10870  Capacity =0.89078» ;  \  j,j, 
10072   weight     =434.22*.   J 
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69.  A  hektoliter  of  rape  seed  weighs  63kK,  and  32i  of  oil  can  be 
extracted  from  it.  How  many  kilograms  of  the  seed  will  it  take  to 
make  a  hektoliter  of  oil  ? 

iw  =  100*.  If  321  of  oil  can  be  extracted  from  63^  of  seed,  V  of  oil 
can  be  extracted  from  63l'8-^32  =  1.96876^ff  of  seed,  and  100^  of  oil  can 
be  extracted  from  100  x  1.96876^k  =  196.875>^  of  seed. 

1.96875 

32)63; 
32 

310 

288 

220 

192 


280 
256 


240 
224 

160 
160 


196.875^.  Ans, 


70.  Common  burning  gas  is  0.97  of  the  weight  of  air,  and  a  liter  of 
air  weighs  1.293k.  In  a  shop  there  are  65  jeta,  each  one  of  which  burns 
1231  an  hour,  and  is  used  5  hours  in  the  winter  evenings.  Find  the 
weight  of  the  gas  used  in  a  month  of  26  days,  and  the  expense  of 
lighting  the  shop,  when  gas  costs  6  centa  a  cubic  meter. 

11  of  gas  weighs  0.97  x  1.293k  =  1.25421b.  65  jets,  each  burning 
1231  an  hour,  and  used  5  hours  an  evening  for  26  days,  will  use  65  x  5 
X  26  X  1231  ^  1,039,3501,  the  weight  of  which  is  1,039,350  x  1.25421« 
=  1,303,563.16«  =  1303.563^8.  1,039,3501  =  1039.35ei»".  The  expense 
at  $0.06  per  cubic  meter  is  1039.35  x  $0.06  =  $62.36. 


1.293k 

1231 

1.25421 

1039.35 

0.97 

65 

1039350 

0.06 

9051 

615 

6271050 

62.3610 

11637 
1.25421S 

738 
79951 

376263 
1128789 

$62.36.  Ans. 

5 

376263 

399751 

125421 

26 

1303563. 16350 

239850 

79950 

1039350 
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71.  A  merchant  buys  one  kind  of  wine  at  30  cents  a  liter,  another 
kind  at  21  cents  a  liter ;  he  mixes  the  two  kinds  by  putting  5^  of  the 
first  with  81  of  the  second.  For  how  much  a  liter  must  he  sell  the 
mixture  in  order  to  gain  $3.76  a  hektoliter  ? 

5^  at  $0.30  per  liter  costs  $  1.60. 
8^  at  $0.21  per  liter  costs  $  1.68. 

Therefore  13^  of  the  mixture  costs  $1.50+9 1.68=$3.18,  and  l^  costs 
$3. 18-T- 13=80.2446.  Again,  if  $3.75  per  hektoliter  is  equivalent  to  a 
gain  of  $0.0375  per  liter,  to  make  $3.75  per  hektoliter  the  merchant 
must  sell  the  wine  for  $0.0375  +  $0.2446 =$0.2821  per  liter.  Ans, 

$0.30  $0.21  0.2446 

^  ?  13)3.18 

$1.50  $1.68  26_ 

$3.18  62^ 

60 
52 

80 
78 

72.  If  it  requires  360  tiles  to  drain  an  ar  of  land,  what  will  it  cost 
to  drain  17.784>^>,  when  the  tiles  cost  $20  a  thousand,  and  the  expense 
of  laying  is  the  same  as  the  cost  of  the  tiles  ? 

The  expense  of  laying  the  tiles  and  their  cost  is  $40  per  thousand. 
17.784*''  =  1778.4'.  To  drain  1778.4'  of  land  1778.4  x  360  tiles 
=  640^24  tiles  =  640.224  thousand  are  needed.  640.224  thousand  at 
$40  per  thousand  cost  640.224  x  $40  =  $25,608.06.    Ans, 

1778.4  640.224 

360  40 


1067040  25608.960 

53352 


640224.0 


73.  Hewn  stone  of  medium  durability  ought  not  to  support,  as  a 
permanent  weight,  more  than  0.07  of  the  weight  that  is  required  to 
crush  it    A  certain  kind  of  stone  used  for  building  will  be  crushed 
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under  a  weight  of  25(1^  a  square  centimeter.  What  is  the  greatest 
height  to  which  a  wall  constructed  of  this  material  can  be  safely 
carried,  if  the  specific  gravity  of  the  stone  is  2.1  ? 

260^  per  square  centimeter  is  equivalent  to  250,000b  per  square 

centimeter.     0.07  of  260,0008  =  17,500*  ought  to  be  the  pressure  on 

a  square  centimeter.    Therefore  the  volume  of  the  imaginaiy  prism 

ought  to  be  (17,500-5-  2. 1)««>  =  8333.33««»n,  or  the  height  ought  to  be 

8333.33«»  =  83.333". 

8333.33 

21)176000.00 
168 

70 
63 

70  83.333™.  Ans. 

74.  Several  different  kinds  of  wines  are  mixed  as  follows :  246^  at 
20  cents  a  liter,  647^  at  15  cents  a  liter,  344>  at  25  cents  a  liter.  How 
much  does  the  mixture  cost  a  liter  ? 

2451  at  $  0.20  per  liter  costs  $  49.00 
547*  at  $0.16  per  liter  costs  $82.05 
344' at  $0.25  per  liter  costs  $86.00 

11361  of  the  mixture  costs     $217.05 

Therefore  1^  costs  $217.05  -?- 1136  =  $0,191.  Ans. 


245 
0.20 

40.00 

547 
0.15 

2736 
547 

82.05 

344 
0.25 

1720 
688 

86.00 

$0,101 

1136)$  217.06 
1136 

10346 
10224 

1210 
1136 

75.  A  farmer  wishes  to  drain  a  field  of  8.75K  Each  hektar  re- 
quires 750™  of  ditches.  The  opening  of  these  ditches  costs  10  cents 
a  running  meter;  the  Ules  are  30«™  long,  and  cost  $15  a  thousand. 
He  pays  2  cents  a  meter  for  laying  the  tiles,  and  4  cents  a  meter  for 
filling  the  ditches.    What  is  the  cost  of  draining  the  field  ? 
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There  are  required  8.75  x  750«  =  6562.5'"  of  ditches.  The  expense 
of  opening  the  ditches,  laying  the  tiles,  and  filling  the  ditches  is 
$0.10  -f  $0.02  +  $0.04  =  $0.16  per  meter.  6562.5<°  will  cost  6562.5 
X  $0.16  =  $1050.00.  30«™  =  0.3'».  For  6662.5",  6562.5-5-0.3=21,875 
tiles  are  necessary.  The  tiles  cost  $15  per  thousand.  Therefore 
21.875  thousand  cost  21.876  x  $15  =  $328.13.  Hence  cost  of  drain- 
ing the  field  is  $1050.00  +  $328.13  =  $1378.13. 


8.75 
750 

6562.6 
0.16 

393750 
65625 

21.875 
15 

$1050. 
328.13 

43750 
6125 

109375 
21875 

$1378.13  Ana 

6562.50 

1050.000 

328.125 

76.  A  silver  five-franc  piece  weighs  25f^,  and  is  composed  of  9  parts 
of  pure  silver  and  1  part  of  pure  copper.  A  silver  two-franc  piece 
weighs  lOK,  and  is  composed  of  835  parts  of  pure  silver  and  166  parts  of 
pure  copper.  A  silver  twenty-centime  piece  weighs  Is,  and  has  the 
same  composition  as  the  two-franc  piece.  Find  the  total  weight  of 
pure  silver  and  of  pure  copper  contained  in  272  five-franc  pieces,  146 
two-franc  pieces,  and  179  twenty-centime  pieces. 

272  X  26K  =  6800«. 
0.1  X  6800B  =  680«,  copper. 
6800s  -  680K  =  6120K,  silver. 
145  X  10b  =  1450b. 
179  X  IB  =  179B ;    1450b  +  179b  =  1629b. 


1629B 
0.165 

copper. 

15B 

1629B. 
268.785 

8146 
9774 
1629 

1360.215B,  silver. 

268.785B, 

1360.2] 
6120. 

268.  786b 
680. 

7480.215B  Am. 

948.785B  Ana. 
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77.  The  dimensions  of  the  bottom  of  a  rectangalar  box  are  70^"^  by 
6(K*n.  If  the  box  contains  exactly  a  hektoliter  of  wheat  when  full, 
what  is  tlie  height  of  the  box  ? 

iw  =  1001  =  100,000««». 
200 
iW!2?2!"=  AOAcm  =  28.671««   Ans. 


78.  If  a  stick  of  oak  timber  54  centimeters  wide  and  65  centimeters 
thick  costs  ^  25  at  $  16  a  cubic  meter,  what  is  the  length  of  the  stick  ? 
The  volume  of  the  stick  of  timber  =  fj«*»™  =  aBo^goooeem 

=  l,562,500e<'n». 

54  445.156 

_^  851)9)156250. 
270  1404 

324 


3510 


1585 
1404 

1810 
1755 

550 
351 


445.157««  =  4.45157".  Am, 


1900 
1755 

2350 
2106 

244 


79.  A  rectangular  box  whose  bottom  is  a  square  2S^  on  a  side,  and 
whose  height  is  19. 2*^™,  is  exactly  filled  with  gold  twenty-franc  pieces, 
in  piles  touching  each  other.  If  a  twenty-franc  piece  is  35™™  in  diam- 
eter, and  1.28™™  thick,  what  is  the  value  of  the  gold  in  the  box  ? 

28'^™  =  280™™.  19. 2«™  =  192™™. 


8 


35)280 
280 


150 

128)19200 
128 

640 
640 
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Hence,  the  number  of  piles  of  pieces  is  8  x  8,  or  64,  and  the  number 
in  a  pile  is  160. 

Therefore,  the  number  of  pieces  =  64  x  160  =  9600. 

0600  X  20  francs  =  102,000  francs.  Am, 


80.  If  1"  of  coal  yields  1854''^'"  of  gas,  and  one  burner  consumes 
140^  of  gas  in  an  hour,  how  many  hektoliters  of  coal  are  required  to 
supply  2800  burners  for  144  hours  ? 


144 

2800 

1401  ^  0.14«b". 

403200 
0.14 

30.44 

1864)66448. 
6662 

116200 

288 

1612800 
4032 

8280 
7416 

8640 
7416 

1224 
30.46". 

403200 

66448.00 

Am, 

81.   How  many  liters  of  water  in  a  cylindrical  well  1.96™  in  diame- 
ter, if  the  water  is  2.84™  deep  ? 


1.96 
1.96 

•1176 

1764 

196 

3.8416 


3.8416 
0.7864 

163664 
192080 
807328 
268912 

3.01719264 
2.84 

1206877066 
2413764112 
603438628 

8.6688270976 
8.668827«»>m  =  8668.8271.  An9. 
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EzerclBO  38.    Page  98. 

Find  the  prime  factors  of : 


1. 

4 

2. 

a 

. 

4. 

2^  148 

2« 

264 

2  178 

3|183 

37 

3 

33 

89 

61 

2Sx37.  Ans. 

11 
2»x3xll.  Ans. 

2  X  89.  Ans. 

3x61.  Ans. 

5. 

6. 

7. 

8. 

1|173 

111187 

21346 

7»|343 

173 

17 

173 

1 

1x173.  Ans. 

11x17.  Ans. 

2x173.  Ans. 

7».  Ans. 

9. 

10. 

11. 

12. 

2 

210 

1  353 

26 

5280 

3 

231 

3 

106 
35 

353 
1x353.  Ans. 

3 
5 

165 

7 

77 

5 

55 

11 

7 

11 

3x7x11.  Ans 

>c3x6x7.  Ans. 

2«x 

3x5x11.  Ans. 

13. 

14. 

• 

15. 

28 

31416 

37 1 1369 
37 
37  X  37. 

Ans. 

2«> 

2« 
32 

1368 

3 

3927 

171 

7 

1309 

19 

11 

187 

c  33  X  19.  Ans. 

17 
2»x3x7xllxl7.  Ans. 


16. 

17. 

18. 

19. 

13 1 247 

3 1327 

1|179 

1[83 

19 

109 

179 

83 

13x19.  Ans. 

3x109.  Ans. 

1 X 179. 

Ans. 

1x83.  Ans 

20. 

21. 

22. 

5>  12125 

13  2353 

1 12333 

17 

181 

2333 

5*  X  17.  Ans. 

13  X  181. 

Ans. 

1 

X2333.  Ans. 

I 
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23. 


3 
6 


165 


65 


11 
3x5x11.  Ans. 


24. 


2» 
3 


168 


21 


25. 

3 


2148 


537 


26. 

2 
3 


16662 


8331 


7  179  2777 

2«x3x7.  ^n«.    22 X 3 X 179.  ^fw.    2x3x2777.  Afw. 


27. 

31321 


107 
3  X  107.   Ans. 


3 
11 


28. 

1551 


517 


47 
3x11x47.   Ans, 


29. 

2138 
19 
2  X  19.   Ans. 


30. 

2[82 
41 


31. 

3 1 129 
43 


32. 


28 
32 


72 

2  X  41.  ^f».    3  X  43.  Ans.  1 

2»  X  32.  Ans. 


33.  34. 

2166  2«[68 

3[^  17 

11        2*  X  17.  Ans. 
2x3x11.  Ans. 


35.  36.  37. 

6[65  22|76  2|86 

13  19  43 

5x13.  Ans.  22x19.  Ans.  .2x43.  ^>w. 


38. 

2«[88 
11 
2«xll.  Ans. 


39. 

21142 


71 
2x71.  Ans. 


40. 

21326 


163 
2  X  163.  Ans. 


41. 

2^  1 368 


23 
2*  X  23.  A71S. 


42. 

2*1464 


29 
2*  X  29.  Ans. 


43. 

2^1292 
73 
22  X  73.  Ans. 


44. 

2 1 362 
181 
2  X  181.  Ajis. 


45. 

51365 


73 
5  X  73.  Ans. 


46. 


2 
5 


730 


365 


73 


2  X  5  X  73.  Ans. 


47. 

2142 
3[21 
7 
2x3x7.  ^lu. 


48. 


22 

7 


868 


217 


31 


49. 

3»[999 
37 
3«  X  37.  Ans. 


50. 


2 
3 


822 


411 


137 


22  X  7  X  31.  Ans. 


51. 

2 1 1346 


673 
2  X  673.  ^n«. 


2  X  3  X  137.  Ans. 
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52. 

53. 

54. 

3»  17641 

2 
3 

6234 

2 
32 

234 

283 

3117 

117 

3«  X  283.  Am. 

1039 

13 

2x 

3  X  1039. 

Ans, 

2 

X  32  X  13.  Ans. 

55. 

56. 

57. 

58. 

3 1579 

1|677 

22 1 212 

2 

126 

193 

677 

63 

32 

63 

3  X  193.  Ans.      1  x 

677.  Ans.       2^ 

X  63.  Ans, 

7 

2  X  32  X  7.  Ans. 

59. 

60. 

J 

61. 

27  128 

2"  1 8192 

1 

2".  Ana, 

2 

3a 

5 

8190 

1 

4095 

2T.  Ans, 

455 

7 

91 

13 
2  X  32  X  6  X  7  X  13.  Ans. 


62. 

718197 


1171 
7  X  1171.  Ans. 


63. 

66 [3126 

1 

6*.  ^n«. 


64. 

7*  [2401 


7*.  ^iw. 


65. 

11«|1331 


11».  Ans. 


32 

66. 

78.309 

7 

8701 

11 

1243 

113 
32  X  7  X  11  X  113.  Ans. 


3 

67. 

26179 

7 

8393 

11 

1199 

109 
3  X  7  X  11  X  109.  Ans. 


2» 

68. 

61600 

22 

7700 

62 

1925 

7 

77 

11 

2^x62x7x11.  Ans. 


28 
2 
3 
7 
11 


69. 

48048 


6006 


3003 
1001 


143 


13 


2 

70. 

401478 

3 

200739 

7 

66913 

11 

9659 

869 
2x3x7x11x869.  Ans. 


2*x3x7xll.  Ans. 
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2« 

71. 

278208 

2« 

34776 

32 

4347 

3 

483 

7 

161 

23 
2«  X  3«  X  7  X  23.  Am. 


3 

72. 

493185 

5 

164395 

7 

32879 

7 

4697 

11 

671 

61 
3  X  5  X  72  X  11  X  61.  Ans. 


Bxeroiae  39.    Page  99. 

Find  the  prime  factors  of : 

1.  2.  3.  4. 

8.4=84x0.1.     7.6=76x0.1.     1.08=108x0.01.    0.144  =  144x0.001. 


22 

184 

22  [76 

22 

108 

2* 

144 

3 

21 
7 

19 

S« 

27 

1 

32 

9 

1 

22x3x7  x0.1.^n«.22x  19x0.1.  i4fw.22x3»x0.01.^n«.2*x32x0.001.^tw. 


5. 
0.036  =  36  X  0.001. 


22 
82 


36 

_9 

1 


22  X  32  X  0.001.  Ans. 


6. 

0.037  =  37  X  0.001. 
1[37 
37 
1  X  37  X  0.001.  Ana. 


7. 

21.45  =  2146  X  0.01. 


3 

5 

11 


2145 


715 


143 


13 


3  X  5  X  11  X  13  X  0.01.  Am. 


8. 

14.6  =  146  X  0.1. 
2 1 146 
73 
2  X  73  X  0.1.  An8. 

11. 

78.54  =  7864  x  0.01. 


9. 

2.61  =  261  X  0.01. 
32 1 261 
29 
32  X  29  X  0.01.  Ana. 


10. 

21.2  =  212  xO.l. 
22|212 
53 
22  X  53  X  0.1.  Ans. 

12. 


0.5286  =  5236  x  0.0001. 


2 

7854 

3 

3927 

7 
11 

1309 
187 

22 

6236 

7 

1309 

11 

187 

17 
3x8x7xllxl7x  0.01.  Ans, 


17 
22  X  7  X  11  X  17  X  0.0001.  Ans. 
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13. 

0.00052  =  52  X  0.00001. 
2»[52 
13 
2>  X  13  X  0.00001.  Arts. 


15. 

48.3  =  483x0.1. 


14. 

8.67  =  867  X  0.01. 


3 

172 


867 


289 


3  X  17«  X  0.01.  Ans. 

16. 

00.99  =  9999  x  0.01. 


3 

7 


483 


161 


33 

11 


9999 


nil 


23 


101 


8  X  7  X  23  X  0.1.  Ans. 


3*  X  11  X  101  X  0.01.  Ans. 


17. 
5.04  =  504  X  0.01. 


18. 

1.485  =  1485  X  0.001. 


19. 

0.216  =  216  X  0.001. 


2» 
8« 


504 


63 


38 
5 


1485 


55 


2« 
38 


216 


27 


11 


2«x32x7x0.01. -4n«.    3»x5xllx0.001.  ^n«.        2« x3»x 0.001.  ^n«. 


20. 

34.87  =  3487  x  0.01. 
1113487 
317 
11x317x0.01.  Ans. 


21. 

32.4  =  324x0.1. 


22. 

5.115  =  5115x0.001. 


2a 
3* 


324 


81 


22x3*x0.1.  Ans. 


3 

5115 

5 

1 

1706 
341 

31 
3x5x11x31x0.001.^118. 


23. 

71.2  =  712x0.1. 
28 1 712 
89 
2»  X  89  X  0.1.  Ans. 


24. 

2.993  =  2993  x  0.001. 
41 1 2993 
73 
41  X  73  X  0.001.  Ans. 


BxerclBe  40.  Page  102. 

1.   Find  the  G.  C.  M.  of  27  and  2.  Find  the  G.  C.  M.  of  13  and 

33.  39. 

3[27 33  13[_13 39 

9      11  13 

3.  Ans.  13.  Ans. 
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28. 


3.  Find  the  6.  C.  M.  of  8  and 

2«[8 ^ 

2        7 

2«=4.  Ans, 

4.  Find  the  6.  C.  M.  of  27  and 


45. 


3>i27      45 


3 


32  =  0.  Ans. 


5.   Fmd the G. CM. of 81  and 


108. 


12. 


10. 


21. 


8»|81    108 

3        4 

8«  =  27.  Ana. 

6.  Find  the  G.  C.  M.  of  4,  10, 

2|4    10    12 

2      5      6 

2.  Ans. 

7.  Find  the  G.  C.  M.  of  4,  6, 

2|4    6    10 

2    3      5 

2.  Ans. 

8.  Find  the  G.  C.  M.  of  9,  12, 

819    12    21 


8.  Ans. 
9.   Find  the  G.  C.  M.  of  10, 15, 


25. 


5|10    16    25 
2      3      5 


5.  Ans. 


10.   Find  the  G.C.M.  of  14, 
08,  42. 


2 
7 


14    08    42 


7    49    21 


17      3 

2  X  7  =  14.  Ans. 


U.   Find  the  G.C.1£.  of  30, 
18,  54. 


2 
3 


30     18    54 


15      9    27 


5      3      9 

2x3  =  6.  Ans. 


12.    Find  the  G.C.M.  of  14, 
56,  42. 


2 

7 


14     56    42 


7     28    21 


1       4      3 

2  X  7  =  14.  Ans. 


13.   Find  the  G.  C.  M.  of  96, 

36,  48. 


2a 
3 


96    36    48 


24      9    12 


8      3      4 
23  X  3  =  12.  Ans. 


14.  Find  the  G.C.M.   of   84, 
105,  63. 


3 

7 


84    105    63 


28      35    21 


4        5      3 

3  X  7  =  21.  Ans. 


15.  Find  the  G.  C.  M.  of  24, 

60,  84,  128. 

2' 1 24    60    84    128 

6     15    21      32 

2^  =  4.  Ans. 

16.  Find  the  G.  C.  M.  of  45, 

81,  27,  90. 

3g|45    81    27    90 

5      9      3    10 

3«  =  9.  Ans. 

17.  Find  the  G.  C.  M.  of  78, 
18,  54,  42. 


2 

78 

18    54    42 

3 

39 

9    27     21 

13 

3      9      7 
2x3  =  6.  Ans. 
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18.    Find  the  G.  C.  M.  of  08, 
28,  70,  42. 


2 

98 

28  70  42 

7 

49 

14  36  21 

7 

2   6   3 

2  X  7  =  14.  Ans, 

19.  Find 

the  G.  C.  M.  of  96, 

112,  80,  32. 

2* 

|96 

112  80  32 

6 

7   6   2 

2*  =  16.  Am, 

20.  Find 

the  G.  C.  M.  of  24, 

96,  48,  120. 

2» 

24 

96  48  120 

3 

3 

12   6   16 

1 

4   2    6 

2«  X  3  =  24.  Am. 

21.   Find  the  G.  C.  M.  of  84, 
262,  168,  210. 


2 

84 

262 

168 

210 

3 

42 

126 

84 

106 

7 

14 

42 

28 

36 

2        6        4        6 

2  X  3  X  7  =  42.  Arts, 


22.   Find  the  G.  C.  M.  of  33, 

88,  77,  66. 

11  :^3    88    77    66 


8 


11.  Ann, 


23.   Find  the  G.  C.  M.  of  262, 
316,  420,  604. 


3 

7 


252    315    420    604 


84     105     140    168 


12      16      20      24 

3  X  7  =  21.  Am, 


24.  Find  the  G.  C.  M.  of  128, 
192,  320,  368,  432. 

y|128     192     320    368     432 
8       12       20      23      27 

2*  =  16.  Am. 

25.  Find  the  G.  C.  M.  of  136, 
204,  367,  469. 

171136  204  357  459 
8   12   21   27 

17.  Am, 

26.  Find  the  G.  C.  M.  of  909, 
1414,  2323,  4242. 

101|<K)0     1414    2323    4J42 
9         14        23        42 

101.  Am, 


Exerdoe  41.    Page  104. 


1.   Find  the  G.  C.  M.  of  2479 
and  3589. 

2479)3689(1 
2479 


10 
3 


1110 


111 


37.  Am, 


37)2479(67 
222 
269 
259 


2.  Find  the  G.  C.  M.  of  3046 
and  6195. 


5 
3 

3045    6196 
r»(>0    1239 

2U3  )  413(2 
406 

7)203(29 
14 
63 

5x3x7  =  105.  Am.      63 
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3.   Find   the  G.C.M.   of  668 
and  712. 

2»|568        712 
71     )    89(1 
71 


2 

32 


2«  =  8.  Arts. 


18 

_9 

1 


4.   Find  the  G.  C.  M.  of  11,023 
and  6493. 

6493)11023(1 
6493 
10 


4530 


453 


161)6493(43 
604 


161.  Ans. 


453 
463 


5.  Find  the  6.  C.  M.  of  1486 
and  2160. 


6 
3« 


1485   2160 


297 


432 


11     16 
6  X  3«  =  136.  Ans. 


6.  Find  the  G.  C.  M.  of  7040 
and  7392. 


26 

7040 

7392 

10 

220 

231 

2 

22 

11)231(21 

22 


11 
11 

2*  X  11  =  352.  Alls 


7.  Find  the  G.  C.  M.  of  2760 
and  4486. 


3 

2760 

4486 

6 

920 

1496 

2« 

184 

299 

23)299(13 

23 

69 
69 

3  X  6  X  23  =  346.  Ans. 


8.   Find  the  G.C.M.  of   1177 
and  2675. 

1111177 

107)2676(26 
214 


636 
636 


107.  Ans. 


9.   Find  the  G.  C.  M.  of  78,473 
and  94,663. 

78473)94663(1 
78473 


10 
2 


16180 


1618 

809)78473(97 
7281 


6663 
6663 


809.  Ans. 
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10.   Find  the  G.  C.  M.  of  85, 143 
and  10,283. 

10283)35143(3 
30849 

2 


19 


4294 


2147 


113.   Ans. 


113)10283(91 
1017 
113 
113 


11.  Find  the  G.  C.  M.  of  44,323 
and  61,087. 

44323)61087(1 
44323 


22 

16764 

3 

4191 

11 

1397 

127) 

44323 

381 

622 

608 

1143 

127.  An 

8, 

1143 

12.  Find  the  G.  C.  M.  of  232,353 
and  39,699. 


11 
3^ 


39699   232353 


3609 


21123 


401 


) 


2347(5 
2005 


2 
32 


342 


11  X  3«  =  99.  Ans, 


171 

19)401(21 
38 
21 
19 

"2)19(9 
18 
1 


13.  Find  the  G.  C.  M.  of  33,853 
and  35,017. 

33853)35017(1 
33853 

22 


1164 


291 

"97)33353(349 
291 

475 

388 


97.  Ana. 


873 

873 


14.  Find  the  G.  C.  M.  of  5115 
and  7254. 


3 

5 

11 


5115    7254 


1705    2418 
341 
"11)2418(78 
217 


2268 

3348 

567 

837 

63 

93 

248 
248 

3  X  31  =:  93.  Ans. 

15.  Find  the  G.  C.  M.  of  2268 
and  3348. 

22 
32 

3  , 

21  31 

22  X  38  =  108,  Ans, 

16.  Find  the  G.  C,  M.  of  1003 
and  2419. 

1003)2419(2 
2006 

71713 

59)1003(17 
J9_ 
413 

59.   Ans.  11? 


138 


ADVANCED   ARITHBIETIC. 


17.  Find  the  G.C.M.  of  419  ' 
and  52,301. 

419)62301(124 
419 


1040 

838 

2021 

1676 

3 

346 

6 

116 

23 

23 

1.  Am, 


19.  Find  the  6.  C.  M.  of  4257 
and  10,836. 


3» 
11 


4257 


10836 


473 


_        7 1 1204 
43    )         172(4 
172 

3«  X  43  =  387.  Ans, 


18.   Find  the  6.  C.  M.  of  30,072 
and  133,784. 


2» 

7 

3 


30072   133784 


3759    16723 


637    2389 

179)2389(13 
179 


599 
537 


2 
31 

2»x7=66.  Ans, 


62 


31 
1|179 
179 


20.  Find  the  G.  C.  M.  of  17,104 
and  27,794. 


2 
2» 


17104   27794 


8552    13897 


1069)13897(13 
1069 
3207 
3207 

2  X  1069  =  2188.  Ans. 


Ezerciae  42. 

1.   Find  the  G.  C.  M.  of  856, 
1197,  1596. 

3 
3 
5 


865 

1197 

1696 

285 

399 

4 
7 

5.32 

95 

7  133 

133 

Page  104. 

3.   Find  the  G.  C.  M.  of  16,661, 
11,116,  13,585. 


3 

11115 

13686 

16561 

9 

855 

5 
11 

1045 

7 
9 

1197 

6 

95 

209 

171 

2. 

3404, 

4 

19     19 
3x19 

Find  the  G.  C. 
3657. 

3864   3404 

19 
=  57.  Ans, 

M.  of  3864, 

3)3667 
1219 

1219 
63 
9a  Ans. 

19      19      19 
13  X  19  =  247.  Ans. 

4.  Find  the  G.  C.  M.  of  2943, 
2616,  4678. 

6 

966 

851 

851 
37 

3 
9 

2943 

2616   4678 

7 

161 
23) 

981 
109 

8  872  2 
109  7 

1526 
763 

3x  109  = 

109 
327.  Ans. 
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5.  Find  the  G.  C.  M.  of  1177, 
1301,  1819. 

1111177 

107)1819(17 
107 
749 
749 

107)1391(13 
107 
321 
321       107.  Ans. 

6.  Find  the  G.  C.  M.  of  4939, 
1347,  3143. 

1114989 

449)1347(3 
1347 

449)3143(7 

3143   449.  Ana. 


7.  Find  the  G.  C.  M.  of  740, 
333,296. 


2 
10 


740   9|333 
370      37 


37 


8|296 
37 
37.  Ana. 


8.  Find  the  G.  C.  M.  of  833, 
1785,  1309. 


7|833 
119 


3 
6 


1786        1111309 
696  119 

119         119.  Ana. 


9.  Find  the  G.  C.  M.  of  4994,  7491,  9988,  12,486,  16,571. 


2 

11 


4994 


2497 


3 
11 


7491 


2497 


227 


227 


227.  Ana. 


4 

9988 

6 
11 

12486 

73 

11 

2497 

2497 

227)16671 

227 

227 

1689 

681 
681 


Bxerciae  43.    Page  107. 


1.   Find  the  L.  C.  M.  of  6,  14, 


21. 


2  I  6    14    21 
3/21 

2  X  21  =  42.  Ana. 


2.   Find  the  L.  C.  M.  of  8, 12, 
3,24. 

?  ;?  ?  24 

24.  Ana. 


3.  Find  the  L.  C.  M.  of  6,  10, 

15. 

2  I  6    10    16 

3      ?    16 

2  X  16  =  30.  Ana. 

4.  Find  the  L.  C.  M.  of  9,  12, 

18,4. 


2 
3 


y    12    18    ^ 


6      9 


2      3 
23  X  3*  =  36.  Ana. 
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5.   Find  the  L.C.  M.  of  15, 

21,  36. 

3  I  15    21    85 


^   /  35 

3  X  35  =  105.  Ans, 

6.  Find  the  L.  C.  M.  of  12, 

20,  24. 

2 

12    20  24 

2 

10  12 

5   6 

22  X  6  X  6  =  120.  Alls. 

7.  Find  the  L.  C.  M.  of  14, 

24,28. 

22  1  Xi    24  28 

6   7 

22  X  6  X  7  =  168.  Ans. 

8.  Find  the  L.  C.  M.  of  12, 

15,  20. 

3  1  12  15  20 

^   ^  20 

3  X  20  =  60.  Ans. 

9.  Find  the  L.  C.  M.  of  16, 

24,  32. 

2« 

1  10  24  82 

3      4 
2»  X  3  X  4  =  96.  Ans. 

10.   Find  the  L.  C.  M.  of  21, 

33,  77. 

3  I  21    83    77 


/  ;;  77 

3  X  77  =  231.  Ans, 

11.  Find  the  L.  C.  M.  of  27, 

33,  99. 

3«  I  27    ?g    99 

3  11 

3»  X  11  =  297.  Ans. 


12.   Find  the  L.C.M.  of  7,  11, 


13. 


I  7    11     13 
7  X  11  X  13  =  1001.  Ans. 


13.  Find  the  L.  C.  M.  of  77, 
56,  35. 

6  I  77    65    35 

n  n    7 

5  X  77  =  385,  Ans, 

14.  Find  the  L.C.M.  of  16, 

18,  27,  72. 

2»  I  16    X^    27     72 
2  27      P 

2*  X  27  =  432.  Ans, 

15.  Find  the  L.C.M.  of  10, 
12,  22,  33,  60. 


2 

Z0  ;2  22  33  60 

3 

Xl    33  30 

11     10 
2x  3  X  11  X  10  =  660.  Ans. 

16.  Find  the  L.  C.  M.  of  15, 
16,  18,  20,  22,  24. 


2 

16 

16 

18 

20 

22 

24 

2 

15 

8 

9 

10 

11 

12 

2 

ir» 

4 

9 

5 

11 

6 

3 

15 

2 

9 

11 

3 

5      2      3  11 

2*x32x6xll  =  7920.  Ans. 

17.   Find  the  L.  C.  M.  of  56, 
64,  70,  84,  112. 


2 

,10  04 

70 

84 

112 

2 

32 

35 

42 

66 

22 

16 

35 

21 

28 

7 

4 

35 

21 

/ 

4      5      3 
2«x3x5x7  =  6720.  Ans. 
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IB,   Find  the  L.C.M.  of  48, 
54,  81,  144,  162. 


2 

^  ^  ^Z  144  162 

2« 
2 

80  72  226  48 

3« 

72   81 

10   9  225   6 

8    0 
2*  X  3*  =  1206.  Ana, 

^   )?  225   ^ 

2*  X  225  =  3600.  Ans, 

19.   Find  the  L.  CM.  of  75, 
100,  120,  150,  180. 


10 

/?  100 

120 

150 

180 

2 

10 

12 

15 

18 

3 

? 

6 

15 

9 

W?  168 

196 

224 

42 

49 

66 

21 

49 

28 

2        5        3 
2»  X  32  X  52  =  1800.  Ana. 

20.  Find  the  L.  C.  M.  of  112, 
168,  196,  224. 

2« 
2 

7  . 

3        7        4 

2»  X  3  X  72  =  4704.  Ans, 

21.  Find  the  L.  C.  M.  of  7,  14, 
15,  21,  45. 

3|/    14    If    21    45 
14  /    15 

3  X  14  X  15  =  630.  Ans. 

22.  Find  the  L.C.M.  of  16, 

25,  81. 

16    25    81 


16  X  25  X  81  =  32,400.  Ans. 

23.   Find  tlie  L.C.M.  of  26, 
39,  52,  65. 

13|;Zg    39    52    65 
3      4      6 

18x8x4x5  =  780.  Ans. 


24.   Find  the  L.  C.  M.  of  80, 
72,  225,  48. 


25.   Find  the  L.C.M.  of  10, 
20,  30,  40,  50,  60. 


2 

;0  2^0  ?M  40 

50 

60 

2 

20 

25 

30 

5 

10 

25 

15 

2      5      3 
2»  X  3  X  52  =  600.  Ana. 

26.  Find  the  L.C.M.  of  30, 
42,  105,  70. 

2 1 30    42     105    70 

X?  n  106  n 

2  X  105  =  210.  ^jw. 

27.  Find  the  L.C.M.  of  36, 
24,  35,  20. 

'22 
3 


.30    24  ,35    20 


9      6    35      ^ 


3      2    35 
28  X  32  X  35  =  2520.  Am. 

28.  Find  the  L.  C.  M.  of  7,  11, 

14,  15. 

17    11     14    15 

11  X  14  X  16  =  2310.  Ans. 

29.  Find  the  L.  C.  M.  of  12, 
18,  27,  63,  28. 


2 

12 

18  27 

63 

28 

2 

6 

^  27 

63 

14 

32 

3 

27 

63 

r 

3      7 
22  X  3«  X  7  =  766.  Ana, 
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34    M    65 

86 

61 

39 

17     li    t>5 

tJA 

51 

3» 

n 

n 

61 

39 

IT     13 
Sx3x&xI3xl7  =  6030.  Atu. 


U    Ji 

90 

144 

12 

18 

e 

9 

i'  Hi     150    63    99 


13      7     II 
x7xllxl3=36,038.   Ant. 


17|I7    51     119    210 


n  X  210  ^  3670.   Am. 


34.   Find  the  L.  C.  M.  of  10, 

30,  48,  60,  72. 


18    30 

48    60 

■2 

15 

■>i    'iH 

:iii 

15 

«      7 

9 

33.   Find  the  L.  C.  H.  of  27, 
33.  54.  69,  132. 

2|^T    83    54    60     132 
3|  2;     «!l      60 

U    23      22 
2  X  3*  X  23x22=27,324.  An*. 


13    20    39 

65 

180 

13    39 

65 

90 

13 

66 

30 

37.  Find  the  L.  C.  M.  gf  44, 
120,  198,  260,  330. 


44 

126 

198 

280 

.130 

22 

(13 

!M1 

140 

166 

II 

03 

INI 

70 

185 

21 

*l 

70 

56 

3 

33 

10 

56 

2'x;!Jx5x7xn=27,720.  Ani. 

38.    Find  the  L.  C.  M.  of  GO, 
!38,  675,  075. 

b\'fl    338    675    976 


39.    Find  the  L.  C.  M.  of  6 
676,  020. 

a'|5ri2     675    920 
23  I  69    676    fff 


2'x3"x6x7  =  6040.    Aat 


2'x 23x3x26  =  13,800.  An*. 
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40.   Find  the  L.  C.  M.  of  228, 
304,342. 


2 

228 

304 

342 

2 

114 

152 

171 

19 

^J 

76 

171 

4        9 

2«x  32x19=2736.   Ana. 

41.   Find  the  L.  C.  M.  of  1080 
and  1260. 


10 

1080 

1260 

2 

108 

120 

3^ 

54 

63 

2« 

42.  Fi 
and  480. 

'X 
tn( 
2« 

6 
3»x6 

1  the 

600 

7 

• 

X  7=7560.  An». 
L.C.M.  of  600 
480 

8 

75 

60 

6 

25 

20 

5  4 

2^  X  3  X  53  =  2400.  Am, 

43.   Find  the  L.  C.  M.  of  1564 
and  1932. 


22 
23 


1564        1932 


391 


483 


17  21 

22x23x17x21=32,844.  Ans. 

44.   Find  the  L.  C.  M.  of  2530 
and  1760. 


2 

2530 

1760 

5 

1265 

880 

11 

26:^ 

176 

23  16 

2^x5x11x23  =  40,480.  Ans, 


45.  Find  the  L.C.  M.  of  936 
and  2925. 


3» 
13 


936   2925 


104 


325 


8     25 
2»  X  32  X  52  X  13  =  23,400.  Ana, 

46.  Find  the  L.  C.  M.  of  3432 
and  4032. 


28 
3 


3432   4032 


429 


504 


143    168 
2»  X  3  X 143  X 168  =  576,576.  Ana, 

47.  Find  the  L.  C.  M.  of  1875 
and  2425. 

52 1 1875   2425 
75     97 

52  X  75  X  97  =  181,875.  Ana. 

48.  Find  the  L.  C.  M.  of  1632 
and  2976. 


28 

1632 

2976 

22 

204 

372 

3 

51 

93 

17     31 
2*  X  3  X  17  X  31  =  60,592.  Ana, 

49.  Find  the  L.  C.  M.  of  1001 
and  2233. 


11 

7 


1001   2233 


91 


203 


13     29 
7  X  11  X  13  X  29  =  29,029.  Ana, 

50.  Find  the  L.  C.  M.  of  539 
and  1463. 


7 
11 


539   1463 


77 


209 


7     19 
72  X  11  X  19  =  10,241.  Ana, 
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Ezerdfle  44.    Page  108. 


1.  Find  the  L.  C.  M.   of  424 

and  683. 

8 1 424 

63)688(11 
63^ 
63 
63 

L.  C.  M.  =  11  X  424  =  4664.  Ans. 

2.  Find  the  L.  C.  M.  of  319 
and  407. 

111319       407 


29         37 
L.  C.  M.  =29x407 =11,803.  Am, 

3.   Find  the  L.  C.  M.  of  1679 
and  1932. 


4 
3 


1932 


483 
161 


23)1679(73 
161 
69 
69 

L.  CM.  =  73  X  1932=141,036.  Ana. 

4.   Find  the  L.  C.  M.  of  1003 
and  2419. 

1003)2419(2 
2006 
7 1  413 

69)1003(17 
69_ 
413 
413 

L. CM.  =17x2419=41,123.  Ana, 


5.  Find  the  L.  C  M.  of  1003 
and  1367. 

1003)1367(1 
1003 
efSM 


69)1003(17 
69^ 
413 
413 

L.CM.  =17x1367=23,069.  Ans. 

6.  Find  the  L.  C  M.   of    899 
and  961. 

899)961(1 
899 
2|  62 

31)899(29 
62 
279 
279 

L.  CM.  =29x961 =27,869.   Ans. 

7.  Fmd   the  L.  C  M.  of  407, 

703,  444. 

11 1 407 

37)703(19 

37 

333 

333 

L.  C  M.  =  11 X  19  X  444=92,796. 

Ans. 

8.  Find  the  L.  C  M.  of  411, 

969,  2065. 

m    069    2056 

959)2066(2 

1918 

137)959(7 

959 

L.  C  M.  =7  X  2066=  14,386.   Ans, 
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9.   Find  the  L.  C.  M.  of  221 
and  361. 

221)351(1 
221 

10fl30 

^3)221(17 
13_ 
91 
91 

L.  C.  M.  =  17  X  361  =  6967.  Arts, 

10.   Find  the  L.  C.  M.  of  1426 
and  989. 

211426 

713)989(1 
713 
4f27tf 
69 

23)713(31 
69 
23 
28 

L.C.M.=2x31  x989=61,318.^M. 


11.   Find  the  L.  C.  M.  of  3864, 
3404,  3657. 


2« 

3864 

3404 

3657 

3 

966 

851 

3667 

23 

322 

851 

1219 

14        87        53 

2«  X  3  X  7  X  23  X  37  X  53 

=  7,577,304.  Ans. 

12.   Find  the  L.  C.  M.  of  539 

and  253. 

111253    539 


13.    Find  the  L.C.M.  of  2943, 

2616,  4578. 

8 1 2616 

327)2943(0 
2943 


2 
327 


2616  2943  4578 


1308  2943  2289 


23      49 
L.  CM.  =23x539= 12,397.   Am. 


4  9  7 

2x4x7x9x327=164,808.  Ans. 

14.  Find  the  L.  C.  M.  of  2863 
and  1151. 

L.  C.  M.  =  1151  X  2863 

=  3,295,313.  Ans. 

15.  Find  the  L.  C.  M.  of  1177, 
1391,  1819. 

10711177  1391  1819 


11 


13    17 


1111177 

107)1391(13 
107 
321 
321 

L.  C.  M.  =  13  X  17  X  1177 
=  260,117.  Ans. 

16.  Find  the  L.  C.  M.  of  5317 
and  2863. 

7|2863 

409)6317(13 
409 

1227 
1227 

L,  C.  M.  =  13  X  2863  =  37,219. 

Ans. 

17.  Find  the  L.  C.  M.  of  12,703 
and  12,879. 

L.  C.  M.  =  12,703  X  12,879 

=  163,601,937.  Ans. 
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la  FmdtheL.C.M.ot28,30» 
and  10,763. 

L.  C.  M.  =  10,763  X  23,309 
=  2fiO,e4t,eT7.  An*. 
19.  Find  the  L.  CM.  of  <D3» 
Mid  3143. 

7|3H3 

4411^4939(11 
449 
449 


4199)6137(1 
4190 

e|i93» 

823)4199(13 


L.C.H.=llx3143=34,673.  ^nj. 


L.C.M.=lSx61S7=7D,B01.  An*. 


ExorolM  45.    Paga 

112. 

Reduce  to  a  whole 

or  a  mixed  number ; 

1. 

V  =  l». 

11.    H  =  t. 

21. 

W  =  MM- 

2. 

t•^. 

la.    H  =  SA. 

23. 

W  =  sv. 

3. 

V-6i. 

13.     H  =  3. 

33. 

W=13. 

4. 

«  =  9A- 

14.     «  =  SA. 

34. 

W=i8A 

5. 

V  =  io|- 

15.     ¥  =  !!!. 

39. 

W  =  I8H- 

6. 

V  =  o. 

16.     V  =  «». 

36. 

Hi=  =  .». 

7. 

V  =  9. 

17.     V=ll 

37. 

»H»  =  60H. 

B. 

¥  =  »f- 

10.  W  =  SH- 

28. 

W  =  2»iW 

9. 
LO. 

¥  =  61. 

19.  W  =  1SA. 
ao.  w  =  ii. 

EixerclBe  46.  Faga  113. 
Redace  to  an  impi«per  fraction  : 

1.  4  =  |.              4.     8  =  V-  7.     8  =  V-        10.   18  =  Vi^. 

2.  6  =  f.              5.   11  =  ¥.  8.  14  =  J,V.       11.   12  =  i,¥. 

3.  6  =  V.            6.     7  =  V-  9.    9  =  Jjl^.       12.   16  =  W- 

Exoroliw  47.    Pas«  113. 

Reduce  to  on  improptr  fraction  : 

1.  3i  =  V.  3.   12A=W-  5-   26J  =  4^. 

2.  6A  =  tt.  4.  %}  =  >?.  6.    17|  =  V- 
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7.  ai^,  =  W. 

8.  9A=W. 

9.  162A=4F. 
10.   44f=JLfi. 

12.   3«=Jj^. 

13.  iOA=Yi?. 

1*.    12if=W- 

15.  84.5J=ifJi. 

16.  16H=¥s*. 


17.  17A=W- 

18.  194=11*. 

19.  14}i=W. 

20.  21^,^*^, 

21.  6Ji=W. 

22.  16A=W. 

23.  111|=W- 

24.  8A=W. 

25.  12}=^. 

26.  27i=^. 


27.  lll}=AfA. 

28.  36H=^ttA. 

29.  llTm=JAW. 

30.  3fi=y3f. 

31.  16}i=^. 

32.  16^=*^. 

33.  108A=-4^. 

34.  51^=W. 

35.  40H=W. 

36.  864^=4^^ 


10 
2 


G.  C.  M.  =  809. 


XSzerciae  48.    Page  115. 

Reduce  to  lowest  terms  : 

1.  «J  =  il  =  i    ^ns. 

2.  }JJ  =  i|  =  J.   Ans, 

3.  ^^  =  Hf  Ans. 

4.  im  =  m  =  «i  =  H-^n5. 

9.   i**J=AVr=TWr=A.   ^««. 

10.  Tm=lH=iI=H.  ^««. 

11.  iWX=H=S-  ^'i*. 

12.  AWf=2Vj=H.  ^n». 

13.  tW=iJff=m  =  H.  Ans, 

14.  AWj=Jtt=fS  =  i-  ^'w- 

15.  m«=fjj=w.  ^'w. 

16.  TJ}4Tr=A-  ^'i*. 

17.  HS*=T'tfft=i!i=A.  ^'»«- 

18.  im=*4.  Ans, 

19.  AVr=iJ-  -^'w. 

20.  WA=-mr=^-  Ans. 


21.  Reduce  to  lowest  terms  Hm. 

78473)94663(1 
78473 


16180 
1618 


809)78473(97 
7281 
6663 
6663 

H4H=AV.  Ans. 


22.  Reduce  to  lowest  terms  Hi H* 

4117696 

4399)26145(6 
21996 
10 


4160 


416 


G.  C.  M.  =  83. 


83)4399(63 
415 
249 
249 


=  m-  Ans, 
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23.  Reduce  to  lowest  terms  f^}f. 

44323)61087(1 
44323 


4 

16764 

3 

4191 

11 

1397 

127)44323(340 
381 

622 
608 


1143 
1143 


G.  C.  M.  =  127. 


24.  Reduce  to  lowest  terms  1^. 

3 1 339 

113)1243(11 
1243 


G.  C.  M.=  n3. 


^!tt  =  A.     ^^' 


25.   Reduce  to  lowest  terms  im. 

1111177 

107)2676(26 
214 


G.  C.  M.  =  107. 


636 
535 

XSzerdBe  49. 


1.  Reduce  f  to  20ths. 

3_6  x3^16 
4     6x4     20* 

2.  Reduce  )  to  24ths. 

2  _  8  X  2  _  16 

3  8x3     24* 

3.  Reduce  |  to  60th8. 

3^10x  3^30 
6     10  x  6     50' 


26.  Reduce  to  lowest  terms  HItt* 


6 

7 


3816 


763 


109)6123(47 
430 


763 
763 


G.C.M.  =109. 


27.  Reduce  to  lowest  terms  ^i}). 

14141)16289(1 
14141 


12  2148 


179)14141(79 
1263 


G.  C.  M.  =  179. 


1611 
1611 


28.  Reduce  to  lowest  terms  ii  HH- 

=}iJ=f.   Ans. 

Page  115. 

4.  Reduce  ^  to  39ths. 

7  _  3x  7  _21 
13     3  X  13     39* 

5.  Reduce  ^  to  90ths. 

6  _  6x6  ,25 
18     6  X  18     90* 

6.  Reduce  }  to  108ths. 

2  ^  12  X  2  ^  24  , 
9     12  X  9     108* 


teachers'  edition. 


149 


7.    Reduce  ^  to  144th8. 

1  _  9  X  3  _  27 
16     9  X  16     144' 


8.   Redace  f^  to  144th8. 

7  _  8  X  7  _  66 
18     8  X  18     144* 


9.   Reduce  ^  to  156th8. 

7  _  13  X  7  _  91 
12      13  X  12     166* 


XSzerciae  50.    Page  116. 


1.  Find  the  product  of  }  x  2. 


5xJ2  =  ?=li. 


Ans, 


2.  Find  the  product  of  }  x  9. 

?x9  =  — =  6f.  Ans. 
4  4 

3.  Find  the  product  of  10  x  {. 

2      2 

IP  X  -  =  4.  ^n«. 

4.  Find  the  product  of  16  x  f . 

3 

16  X  -  =  16.  Ans, 
3 

5.  Find  the  product  of  ^  x  7. 
3 

J^  X  T  =  3.  Ans. 

3 

6.  Find  the  product  of  16  x  ). 

;^  X  ?  =  10.  Ans, 


7.   Find  the  product  of  }  x  2. 

5x?  =  |=lJ.  ^n«. 
4 


8.  Find  the  product  of  ^^  x  6. 

^  X  ?  =  f .  Jiw. 
3 

9.  Find  the  product  of  27  x  %. 

;2/  X  -  =  16.  Ans, 
9 

10.  Find  the  product  of  j^  x  2. 

—  x;Z  =  ^=lA.  Ans, 
;20     ^     10       ^ 

10 

11.  Find  the  product  of  J  j  x  3. 

l?x3  =  ??=liJ.  ^i«. 
20  20       '^ 

12.  Find  the  product  of  ^  x  4. 

l?x^  =  ^  =  2i.  Ans, 
6 

13.  Find  the  product  of  6  x  ^. 

?xl?  =  ^  =  3J.  Ans. 
4 

14.  Find  the  product  of  6  x  H. 


;20     10       ^ 
10 


160 


ADVANCED   ARITHMETIC. 


15.  Find  the  product  of  7  x  j^. 

20     20       *^ 

16.  Find  the  product  of  8  x  ^. 

6 

17.  Find  the  product  of  j^  x  10. 

2 

18.  Find  the  product  of  ^  x  12. 

5 

19.  Find  the  product  of  f}  x  15. 

l?x;?  =  — =  9?.  Ans. 
4 

20.  Find  the  product  of  ^  x  20. 
15x?|J=13.  Ans, 

21.  Find  the  product  of  ^  of  824. 
y-  of  m  =  46.  Ans, 

22.  Find  the  product  of  f  ^  of  273. 


n 


21 
of  %n  -  147.  Ans. 


23.    Find  the  product  of  W  of  242. 


10 


22 
of  ;2^;2  =  220.  Ans. 


24.  Find  the  product  of  340  x  ^. 
3^fJx~=160.  Ans. 

25.  Find  the  product  of  450  x  A- 

45 

^^|}x-^  =  3l5.  ^ii«. 


26.   Find  the  product  of 

Hb  X  1000. 

in 


10 


m 


x;|JiJJJ  =  60.  ^n». 


27.   Find  the  product  of  ^  x  210. 


28.   Find  the  product  of  }}  x  00. 
gx}5  =  f=43i.^n.. 


29.  Find  the  product  of  f  of  434. 

fi         62 

-  of  iU  =  310.  Ans, 

30.  Find  the  product  of  468  xV- 


52 


11 


^0|jx— =  572.  ^n«. 

31.  Find  the  product  of  30  x  f}. 

30  X— =  ^  =  32 A.  Ans. 
11      11  " 

32.  Find  the  product  of  100  x  \%, 

;^^  X  —  =  —  =  106|.  Ans. 
l^       3  ' 

3- 
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33.  Find  the  product  of  f )  x  64. 

2 

34.  Find  the  product  of  f  ^  x  48. 

|x«J  =  |  =  31i.  ^n.. 
2 


35.  Find  the  product  of  72  x  j|. 

/?xg  =  ^  =  86i.  ^iw. 
2 

36.  Find  the  product  of  ^  of  128. 
15  of  ;;2^  =  60.  ^n«. 


Exercise  51.    Page  118. 

Find  the  product  of : 
1.  Jof  A. 

}of^  =  ^.  Ans, 


2.   fof2T^. 


3.   foff 


55    *  5      6      . 
S  of  -  =  — .  An», 

7       ^     21 
3 


4.   21x2^. 


6 


5.   4}x2f 

^^2\  =  j^f  =  f=m.Ans, 


2f  x2i=^x-  =  6.  Ans, 


3 


6.   4f  X  9f 


3 


7.   i  of  J  of  10. 


8.   }  of}  off 


1       8        ^ 

I  of  I  of  ;0  =  2.  ^;i«. 

f  Of  ?  Of  2  =  1.  Arts. 
J5       ^       3     3 


9.   t  X  4  X  f  X  4i. 


458       .,       433      21      6^,. 
6XgX-x4J=?x|x5x^  =  -=li.4»,. 
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10.   tx4f 


i'^** 


3 
2 


11.  t  of  Jiy  of  ^  of  J  of  J  (»f  15}. 

5 

12.  6}x8|. 

5}x8,=:|xf  =  f  =  48A.^n. 

2 

13.  }xfxAx71. 

|x|xf  x7i  =  f  xixf  x'-£  =  i=U.  ^n.. 

14.  f  of  i»  of  A  0' 8i- 

?ofl5of  lof8i  =  ?x??xix^  =  5.^n* 
6       27       20        '?^7;203e 

3       2 

15.  A  X  M  X  H  X  2^. 

8.x20„86      2M-l.x?5xSxS-§2?-im    ^n* 

n''2i''48''''^"n''?;''^'*w-m-^***-  ^"'• 

3 


16.  H  X  ^  X  1^. 


n 


9 


*2  V  13  y  1J,  -  )«S2  V  ii  V  9W_  117.    , 

n   m 

22 
17.   fxi|?xHxl7. 

11    ;ir 

18.  HxHxfixiH. 

38      62     69      1,0      3$(      ^2     09     4g     4      ,,      . 
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19.  i  of  }  of  f  of  t  of  f  of  i  of  t  of  3%  of  10. 
1  of  ^  of  ?  of  ^  of  2  of  ^  of  ?  of  ^  of  ;^  =  5=  11.  Am, 


20.   A  of  ^  of  80. 


6 


XofAofJ.>  =  f  =  6VV.^n.. 
6 


21.  «*x^xHxli. 


17       fi 


366     226     36       *      3^^     ^2)2^      3^     ^      710 

71         ^        6      2 

22.   i  X  }  X  ^  X  t  of  }  of  }  of  8. 


?,3^1xJof?of|ofJi  =  |  =  ltt.^«. 


23.  A  o*  tt  o*  tW-        „ 

1  of  ?2  of  i2-  =  ±.  ^«.. 

6  3 

24.  AxAxHx48. 

i'       8 

r 


2S. 

» 

of 

A 

of  H 

of  12. 

of   '  of 

i^of 

3 

_3 

j4;w. 

^ 

?? 

*?! 

r^f 

"4* 

? 

? 

;* 

4 

? 

26.  I}x4ix|. 

lfx4ix?  =  5x?x?  =  ^=2iJ.  Ans, 
^       ^     8'    3     2     8      16       " 

27.  2|  X  If  X  m  X  8. 

2       4 

2|xlf  xlHx8  =  ??xi2x2|x8  =  i^  =  52/^.  Ans 


9 


8 


27 
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28.  3f  X  2}  Of  IVV  X  1^. 

%  3 

8^x21of  lAxlA=f  x5x|xl|  =  ^  =  20A.  An,, 

29.  U  X  64  X  41  X  ,V  X  6. 

11  X  6i  X  4  J  X -1  X  5  =  a  X  ?  X  M  X  JL  X  6  =  5^  =  32  A.  ^  iw. 

12  '        '      22  12       3       ?       ??  12  " 

30.  f  of  ,35  X  8J  X  A  of  IH- 

6  9 

31.  ii  X  H  X  HJ. 

9    n 

2  W 

32.  je  X  Hf  X  AW 

4       Zjyj        8 

m    9      9 
5 

33.  imof,VAof«H.     „ 

2 

ll?df-&-oflfe  =  ^   ^n,. 

m^    m9    ;008  243 

9         9        ;;i 

3 

34.  Ax7Jx6fxii. 

2  3 

i- x7ix6|x-  =  i-x^x?2x2i  =  2.   Am, 
26       ^        *     80     ;2^      7       3      ?0 

35.  12ixAxl6}xA. 

6       4  3 

12ixAxl6§x^  =  ^x^x^x|-  =  20.  ^w. 
'15        '     60      ?      ;^      3      ?jJ 

36.  37}  X  if  X  «  X  4i.        ^       ^ 

371xl?xl2xll  =  ?2xJ2x^xI?  =  ?  =  4J.  ^n.. 
'      26      11      40      2       ;2^      n      i9     ^ 
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37.   A  X  A  X  2V  X  2i. 


"     V     ^     V     ^     V   — 

i    3 


16    ^'*'- 


38.  8i  X  A  X  ItV  X  f 


8ix±xlAx| 


39.  62i  X  A  X  i  X  IS- 

6        3 

«2ix^x|xl6  =  S?x|-x§xl6 
^     60     3  2       ^0     3 


225 
2 


=  ^  =  112}.  Ans. 


40.  A  X  87J  X  A  X  f 

1  X  871  X  ^  X  i 
76    '   10  7 


2 

3       6 


41.  IJ  X  lA  X  3A  X  A 


UxlAx3^rX-ir  =  ^x^x^x  —  =  -.  Ans, 


42.  6f  X  H  X  i  X  f . 

3       3 

6jxl5x?x?  =  ??xJ?x?x?  =  ?=li.  Ahs, 

2      3 


43.  A  of  A  of  fi  of  lOJ. 

I.  of   ^  of  55  of   lOJ 
18         14         36  ^ 


6       ? 
Z.xix??x^  =  ^  =  2i.  Ans. 

2       / 


6 
2 


44.  H  X  2H  X  IJ  X  27. 

gx2iixltx27  = 


3 


llx??x^x;ZT  =  ^  =  17i.  ^n«. 
03     33      Jl'  "  ' 

^       3 
2 


36 
2 


156 


ADVANCED   ARITHMETIC. 


45.  2A  X  Iff  X  tJ,  X  2A. 

19       ^  9 

2Ax  lHx4-x2A  =  ??x?!?x-?-x^  =  ~.  An8. 

2       )?        36 

46.  H  X  1^  X  J*  X  12}. 

9  XX 

27yi29  xl?xm-??xl^xl5v^^0-l»37_2ijr      .„, 


44 


60 


4 


960 


47.  HJ  X  lA  X  H  X  A. 

112     ,  ,      85    '  7      ;J2     28     80      /      1     ^ 
TT5xlAx-x-  =  ^-^x^x^xf  =  i.  ^u«. 


119 
48.  3J  X  2A  X  lA  X  H- 


98     32     W     '4^     9^     ^'^     5' 

x:r     ^    Xi    ?• 


3lx2AxlAx|  =  ^xgx|x|  =  |  =  4i.^n.. 

?        ?       6 

49.  IH  X  H  X  A  X  lA- 

liJx??X:lxlA=?!xix:^x|  =  l.   ^«.. 
*'      flrj       iQ         **       fin      ai      Tfl       A^       R 


63      18 


;z^    ^3    ;?    ^ii    6 

6       ?  ? 


50.  15J  X  A  X  if  X  if 

15»xl-xl?xi|  =  4x^xi?x|  =  |.  Ans. 
^     36     63      67       /       ^     0     ?7     3 

3       3 

51.  iH  X  V  X  A  X  if. 

3  / 

;a2    91     1    33    1     . 

^37     9     %^    H     15 
/        3       6 


52.   1^  X  \\\  X  Hi  X  iii- 

10     3     ;^      9 
i,l,xiHx222xm  =  2??xWx?2?^W 

i¥7        5¥     ^32     272      ;25«T     63      m     %n 

;3  ;?    ;/ 


27      . 
63-  ^^- 
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53.  1x^x6^  x9f  x2Jx63xTift. 

2  4  ^ 

|xAx6^x0ix2ix63x^=^xAx^x|x2xWx-|=104.  ^n,. 

54.  6i  X  llf  X  16^  x^ot^ot^, 

eixlUxl6Ax—  of  1~  of  l=??xS!xl?5x  — x^x— =  — .  ^iw. 
'       ^        "^13       80       90     ?     /      11     ;jJ    ^^    ?f|J     11 

55.  2}  X  7t\  X  2  X  H  X  A  X  57  X  JJ- 

3 
2Jx7Ax2xlixAxlx|=Hxgx?x|x|xXx|4^.,. 

7^  7 


XSzerciae  52.    Page  119. 

Find  the  prodact  of : 

1.  9x6i=:61i.  17.  15x$9i=|142i.    33. 


2.  8xl7J=137|. 

3.  19x6J=99f. 

4.  7xl2J=86i. 

5.  10xl6i=165. 

6.  6xlJ=llJ. 

7.  12x2}=33. 

8.  17x6J=104f 

9.  19x1tJ^=20. 

10.  24x162=404. 

11.  32x22} =7 16. 

12.  40x8i=328. 

13.  41x9J=376J. 

14.  18x7t=140f 


18.  6x8}=51f. 

19.  Ilx8t=96|. 

20.  100x6)=666}. 

21.  5x3}=16f 

22.  6xl7f=102f 

23.  32x6}=20if. 

24.  13x3f=44f 

25.  12x6} =79  J. 

26.  8^x12=98^. 

27.  20Jx6=101J. 

28.  6}  X  18=120. 

29.  11x11^=122}. 

30.  18xl2}=230}. 


15.  19x6^=11911.     31.   36x4}=160. 

16.  20x5}= 106}.        32.  12x20}=243}. 


12x48}}=687i}. 

34.  11x24} =268}. 

35.  7x19} =137}. 

36.  8x16}=  130. 

37.  6x29}=1462. 

38.  16x3}=64f 

39.  19x123^7=2293^. 

40.  23x42} =985}. 

41.  18xl2}=231}. 

42.  22x22^=485. 

43.  12x161}}= 1942}}. 

44.  9x144} =1297}. 

45.  10xll2i=1127}. 

46.  14x42}= 595}. 

47.  161x4}=761}. 

48.  140x5^=781}, 
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XSzercise  53. 


1.  Divide  If  by  6. 

36  ^     35     36 

2.  Divide  H^y^* 

2 
10 

11 


±i;^6  =  lx22  =  A.  Ana. 


f     11     11 


3.  Divide  f  by  8. 

7  8     7     66 

7.  Divide  1}  by  3J. 

a   Divide  6i  by  4f 

9.  Divide  8)  by  4). 

o,^4i_74^37 

10.  Divide  7i  by  4f. 

'        '      6       7 

11.  Divide  6}  by  9i. 

*        ^      4       2 

12.  Divide  8}  by  4}. 


Page  120. 

4.  Divide  18}  by  7. 
8 


18J^7  =  ^x^  =  2f  Am, 

5.  Divide  {  by  f . 

8     4     3^6 
2 

6.  Divide  1}  by  f 

16    8    ?    ;p! 


3^7     21     . 
10     4     40 


13 

7 


39 
36 


^x^  =  2.  ^iw. 


5 


?  ^27 

19      j« 
2 


_? 


13 
x2? 

7 


38 


i5  =  If  ^n«. 
7 
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13.  Divide  3(  by  jtf. 

^      *^       9      27     ;^      JJf       2        * 

2 

14.  Divide  4f  by  6f 

2 

15.  Divide  6  by  4J. 

6 

16.  Divide  4}  by  f 

17.  Divide  8f  by  6J. 

fit      Ai     43^43      7  ^^J5_7_.,     .^ 


^x^  =  8.  ^iw. 


18.  Divide  8t  by  1^. 

19.  Divide  100  by  6}. 

100  +  61  =  100+^  =  1-^  ;|Jjai  =  16.  Ans. 

20.  Divide  Hl>yH- 

15    26    ;;2    ;?    i8     "^ 

6       3 

21.  Divide  3}  by  6. 

^  8  ?      8      8 

22.  Divide  100  by  33^. 

100  +  33J  =  100+^  =  -^x;|Jjai  =  8.  Ans. 
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23.   Divide  100  by  37i 


100 -^  37i  =  100  ^^  =  ^  X  ;|J^  =1  =  2|.  ^iw. 

3 


24.  Divide  7^  by  6i. 

^        *       7       4      ;2?      7      7 

25.  Divide  (  by  ^, 


i-i-i- =  llx-  =  — =lf  Ans. 
9     11  9      9^ 


26.  Divide  6}  by  32. 


6|H-32=??-i-32  =  i-x??  =  l.  Ans. 
'  6  3;2      5      6 


27.  Divide  3}  by  3f 


11 


^        '^       7        7       JS^      /      12 

12 


28.   Divide  1 A  by  tt- 


"    26    15    26    ;;    ;^    3     ^ 

3 


29.   Divide  11^  by  (. 


^969^6       6  ^ 


30.  Divide  100  by  83f 

100-^83i  =  100-?^=-?^xW  =  |=li.  uifw. 

6 

31.  Divide  60  by  16f. 

60  +  16}  =  50-j-^  =  -?-x?^=:3.  Ans, 

3      ^ 

32.  Divide  }f  by  1). 

22        '     22      2     3     ?;Z      11 

11 
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33.  Divide  1|{  by  1  A. 


17 


7       2 

34.  Divide  20}  by  5. 

20J.6  =  ?1.6  =  lx5  =  g  =  4A.    Ans. 

35.  Divide  16}  by  4. 

3     26 

*      9      3      9~^      3  "  2  -     *• 

2 

36.  Divide  22)  by  I6f. 

'         '9        3?P^3' 

3 

37.  Divide  20)  by  lif 

3        6 

20J^li?  =  l|5^g  =  |xl^=i6.     Ans, 

38.  Divide  16|  by  11}. 

2 

39.  Divide  33}  by  28f 

2 

40.  Divide  47}  by  17}. 


41.   Divide  18f  by  1^. 

3        6 

1Q4  .  1  ft       130     26     21  ^130      --      . 
18J  -5-  1/r  =  __  -i-  _  =  c_  X  ^  =  15.   Ans. 


42.  Divide  37}  by  1^. 


7      21    ^      jr 


9 


37|.lA  =  l|?.fl  =  n,?^=l|3  =  30i.    Ans. 
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43.   Divide  3}  of  2}  by  1 J  of  2^. 


3 


3»  of  2i.lJ  of  2i  =  :^  of  |.|  of  §=:^x2x|x^  =  3.   Ans. 

44.  Divide  2}  by  3i  of  l^i^. 

2 

45.  Divide  2^4;  of  6}  by  7}. 

46.  Divide  5|  of  8^  of  If  by  2,^  of  6^. 
5tof8iofU-^2A,of5J  =  |of  lof^^lJof^ 


=  4x^x^x4x1  =  **  = 

7      ? 


^iw. 


Exercise  54.     Page  121. 


Find  the  quotient  of : 

1.  31}-^5  =  6f.        5.  42f-4-6  =  7f 

2.  16J  +  6  =  2t}.       6.   44-7  =  7^. 

3.  14J-T-2  =  7f         7.   62f-5-8  =  6f 

4.  33i-4-7=4if.       8.   44^r -5- 12  =  3J}. 


9.   48||-12  =  4j. 

10.  24t  +  ll=2}. 

11.  19J-^7=2J. 

12.  20i-^8  =  3H. 


Find  the  value  of : 


Exercise  55.    Page  122. 


1.  2iof21  +  Aof  3}  =  ^x?x^xA  =  7. 

4       2 

o    5    ,  ^9    *  6      ci      ?     20      0       2      16 

2.  -of64of— ^64  =  "x  —  X:r-X~  =  ^^ 

9         '       26        '     9      3      ?^      11      99 


3.   A  +  2    fgiof  i5^i.^2x^X~  =  ^. 

10    6       *      '^    ;ii    2    9    ;;z    36 

2  ^ 
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10     \5        *        '/     ;0     2     9     f'^     ;JB 

2  i 

5.  lofl^.l^of  lH  =  ^xl|xix35  =  16«5 
9        16       "         "     (»     16     jJ?     46     2944 


6.   §ofUf6xi-U?x?X?xll  =  ll  =  2}. 

4     9    \»    n)    i    9    ^    i     i 

7  3ofll^llof?«  =  ?x^x2?x?^=l. 
7       27     13       27     r     ?/      11     ;j?     11 

8  3of^-15of  ^^-^x^i^'x^^xM-l. 

11      2       ^ 


9    2„jj,^27    j53_g     23     43     W_2967. 
9-   7OIIA  -43°    81 -7 '';?'' ^y'^  53 "2968 

8 

10.  iofi.Aof4  =  |xix|xl  =  ?i 
7        30     35  7     30      8      ^     48 

6 

1/     111 


10        111      4 


;i*    111    3   ;;2 

3 

2 


12.  ?of?5of  A-^(lx5oflU|x2?xAx2x|x?  =  § 
5        27        13     \2     4        9/      ?      ;27     ;3  3^9 


8 
9 


13.  ?  of  5  of  1?  -^  i  of  J-  of  lA. 
6       6       25     3        15         ^ 

2 
-2Jy^x^^y^ylSy"-22_.. 

-^^^^^^5r^^^^l-i5-^^- 

?      5  ^ 

3 


i 
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2  13 

\9     18/     ^  ^       »*>'     ^     11     ^;      3^      11 

3 

15.  (14f^4t)-(3H^9J)  =  f  x^xl|x^  =  f 

16.  5  of  15  of  81  -i-  3iV  of  —  of  5i 
6       33         *       "       17         * 


=  IA. 


=  'i. 


5xJ2x??x2xnx-?---^-u 
;2     2 


Exercise  56.    Page  122. 

1.  If  {  of  a  ton  of  hay  costs  $  15,  what  is  the  cost  of  one  ton  ? 

3 
^16-f-5  =  ?xa;^  =  $18.  Ans. 

2.  16  is  }  of  what  number  ? 

A     ft      3 

16^2  =  ?x;?  =  18.  ^n«. 
6     ^ 

3.  If  }  of  a  roll  of  carpeting  is  worth  ^  75,  what  is  the  whole  roll 
worth  ? 

^75^?  =  Zx.$T?=8^  =  $87.50.  Ans, 

2 

4.  A  man  sold  6}  yards  of  cloth,  which  was  ^  of  the  whole  piece. 
How  many  yards  were  there  in  the  piece  ? 

6  6 

6f-A  =  ^xf  =  25.  Ans, 

5.  A  farmer  sold  f  of  his  hay  for  f  195.60.    What  was  the  value  of 
his  entire  crop  of  hay  ? 

q     7         65.20 

1 195.60  +  ^  =  i  X  I  ;??.fJ0  =  9  456.40.  ^iw. 

7  3 
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6.  21}  is  1^  of  what  number  ? 


21f^i»  =  gxS  =  |  =  28J.  ^w. 


7. 


Lb  ^  of  what  number  ? 

3       4 


-  U  =  2?  X  S  =  12.  Ans, 


8.  2^  is  }f  of  what  number  ? 


2 


3 

2 


9.   If  f  of  an  acre  of  land  is  worth  ^32,  what  is  the  value  of  an 
acre? 

e82  -h 5  =  Z  X  ^82  =  ^^  =  $74f  Arts. 

10.  If  I  of  a  bushel  of  wheat  is  worth  48  cents,  what  is  the  value  of 

2^  bushels  of  wheat  ? 

A      R      12  Q1       5 

48  +  ?  =  5  X  ^?  =  60.        2^  X  60  =  |i  X  ?|J  =  165. 

165  cents  =  $1.66.  Ans. 

11.  If  f  of  a  ton  of  hay  is  worth  $  16,  what  is  the  value  of  7}  tons 
of  hay  ? 

|15^§=:Zx$;^=3|21.        7}xf21=fl64.  Ans. 

7     ^ 

12.  If  {  of  a  cord  of  wood  is  worth  |4,  find  the  value  of  7  cords  of 
wood. 

94-^^  =  -x«4  =  9^=:«4f        7x  $4|  =  |33f  =  133.60.  Ans. 
6     5  5 


13.   If  yi^  of  a  barrel  of  apples  is  worth  44  cents,  what  is  the  value 
of  12  barrels  of  apples  ? 

44  +  -5-  =  iix^)r=121.        12  X  121  =  1462. 
11       ^ 

1452  cents  =  $14.62.  Ans. 
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14.  9 126  is  }  more  than  (that  is,  }  of)  what  sum  of  money  ? 

«126  -4-  7  =  I X  ♦;??  =  1100.  Ans. 

15.  $  182  is  I  less  than  what  sum  of  money  ? 

$132  -4-  7  =  I  X  $73^2  =  $176.  Ans. 

16.  495  is  i  more  than  what  number  ? 

496^^  =  2  x^Jlf?  =  440.  Ans, 
8     j? 

17.  217  is  ^  less  than  what  number  ? 

7  8      3^ 

217-^I  =  ^x;2;/  =  248.  ^iw. 

8  / 

18.  405  is  ^  less  than  what  number  ? 

11      iq      45  % 

405 -4- ii  =  i^  X  ^^'^  =  685.  ^iw. 

13    ;; 

19.  406  is  ^  more  than  what  number  ? 

495 -J.  15  =  15  X  ^^?  =  420.  ^iw. 

13    ;^ 

20.  If  f  of  a  yard  of  silk  is  worth  $1,  find  the  value  of  4  yards  of 
silk. 

$l-^^  =  7X«l=$7.       ^x«5=$5.  Ans, 
5     4  4  ^ 

21.  If  }  of  a  yard  of  linen  is  worth  60  cents,  what  is  the  value  of 
2^  yards  of  linen  ? 


2     3 


30 


60-*-^  =  ^x?|3f  =  00.        2Jx00  =  210.        210  cents  =  f  2.10.  Ans, 
3     /2 

22.  If  a  man  who  owned  |  of  a  schooner  sold  }  of  his  share  for 
$  1200,  what  was  the  value  of  the  schooner  ? 

2xi  =  7.        $1200-T-l  =  4x  $1200  =  14800.  Ans, 
4     ?     4  4 
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23.  One  fourth  of  one  third  of  three  sevenths  of  a  number  is  60. 
What  is  the  number  ? 

lxix?  =  — .        60  +  1  =  28x60  =  1680.  Arts, 
4     3     7     28        •        28 

24.  Three  fourths  of  two  ninths  of  six  sevenths  of  a  number  is  12 j. 
What  is  the  number  ? 

?x2x^  =  i.        12J-*-i  =  7x  124  =  89.  Ans. 

25.  If  A  of  the  goods  in  a  store  v^ere  sold  for  ^1000,  what  was  the 
value  of  the  whole  stock  of  goods  ? 

ft      ifl        200 
^1000  +  :^  =  ^  X  mm  =  $3200.  Ans. 
16      ^ 

26.  If  ^  of  a  farm  is  worth  ^1200,  what  is  the  value  of  the  whole 
farm? 

fi      ^2        240 
^  1200  -*-  i^  =  y  X  tim  =1 7680.  Ans, 


EzerclBe  57.    Page  125 

1.   Change  ii  |t }  to  similar  fractions. 

The  L.  C.  D.  =  30. 
.     1     2     6     16    12    26 


2'    6*    6  30 


Am, 


2.  Change  },  ii  )?  A  ^  similar  fractions. 

The  L.  C.  D.  =  360. 

.267      0      240    200    316    324 
3     9    8     10  360 

3.  Change  {,  i?  A^i  U  ^  similar  fractions. 

The  L.  C.  D.  =  840. 

•     ^     ^    A     19^700    105    200    466 
**    6'    ?    21*    36  840 

4.  Change  ^^  3^,  ^,  ^  to  similar  fractions. 

The  L.  C.  D.  =  900. 

•A     X     A      8  _  120    316    108    160 
16*    20'    26*    46  900 


^471^. 


Arts. 


Ans. 
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5.  ChaDge  i|,  ^,  }{,  |f  to  similar  fractions. 

Tlie  L.  C.  1).  =  600. 

.     12      17      13      19^288    255    130    162 
"    25*    40*    60*    75  600 

6.  Change  f,  ^,  ^,  /;,  }}  to  similar  fractions. 

The  L.  C.  D.  =  840. 

.     3     X     ±     A    1^_316     196    96    90    665 
"    8'    30'    35'    28'   24  840 

7.  Change  Ji,  ^,  iJ,  fj,  H  ^  similar  fractions. 

TheL.  C.  D.=  2160. 


Ans, 


Ana. 


11 


13     23     17      1485    840    1404     1656    680 


Itf'    18'    20'    30'    64 


2160 


An8. 


8.  Change  |,  },  ^|,  H  to  similar  fractions. 

The  L.  C.  D.  =  180. 

•     *     ?     11     13  _  144     160     165     156 
■*    6'    9'    12'    15  180 

9.  Change  f ,  ^j,  il?  H  ^  similar  fractions. 

TheL.  C.  D.=  360. 
5      13     19     300    100     195    228 


Ans. 


5,    _,    _,    _ 

6'    18*    24*    30 


360 


Ans. 


10.  Change  f  JJ*  if*  it  ^  similar  fractions. 

TheL.  CD  =96. 

.     7     17     19     11^84    68    57    22 
*    8     24'    32*    48  96 

11.  Change  J,  J,  ^,  |i  to  similar  fractions. 

TheL.  C.  D.=  48. 

•2^1.,    15.^32    40    28    45 
**    3     6*    12*    16  48 

12.  Change  J,  ^^j,  A,  },  ^  to  similar  fractions. 

The  L.  C.  D.  =  126. 


An8. 


Ans, 


.23       672 
—J    — 1    — 1    —1    — 
7     14     18     0     21 


36    27    35    98    12 
126 


Ans. 
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13.  Change  f ,  f ,  i^i  At  tIt  ^  eimllar  fractions. 

The  L.  C.  D.  =  266. 
3        3       06     102    48    12    3 


3     8      3      __     

8*    4'    i?    64*    256 


266 


Ans. 


14.  Change  f ,  ^,  {,  iJ,  },  H  ^  similar  fractions. 

The  L.  C.  D.  =  860. 

SI     2    11     7    17     216    168    80    165    315    136     .   ^ 
'*•  6'   16    9    24'   ?   45  = 360 ^'*'- 

15.  Change  },  {,  ^,  1^*  U <  iV  ^  similar  fractions. 

The  L.  CD.  =  756. 


2  3  5  7   13  4   604  567  540  441  646  112 


3    4    7     12    18    27 


756 


•  Alts. 


16.   Change  ji,  A»  Hy  h  Hi  iJ  ^  similar  fractions. 

The  L.  C.  D.  =  60. 
11      0     14    6     17    20      55    54     56    60    61     68 


-»   —  = 


12     10    16    6    20    30 


60 


Ana, 


17.   Change  J,  },  |,  ^,  Jj,  /^  ^  similar  fractions. 

The  L.  C.  D.  =  88. 


1,  §,  5,  ±,  JLy  iL 
2    4'   8*   11'   44'   22 


44    66    55    48     14    36 

88 


•  Ans. 


18.   Change  A,  ^,  If,  }},  |,  H  to  similar  fractions. 

The  L.  C.  D.  =  280. 
.0      7      13     17    3    31      180     196    130    68    210    155 


14'   10'   28'   70'   4'   56 


280 


•  Ans. 


19.   Which  is  the  greater,  iJ  or  iJ  ?  J  or  J  ?  f  or  ^^  ? 


The  L.  C.  D.  = 

100. 

The  L.  C.  D.  = 

:18. 

The  L.  C.  D.  =  60. 

13      65 
20     100' 

6     15 
6      18' 

3     36 
6     60 

17      68 

7     14 

7      36 

26     100 

0     18 

12     60 

.'.  1^  is  the  greater. 

.'.  1  is  the  greater. 

.*.  I  is  the  greater. 
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20.   Arrange  the  fractions  ^,  |},  }}  in  order  of  magnitade. 

The  L.  C.  D.  =  72. 


7_    n    13_42    44    39 
12'   18'   24  72 


:rr»   t7:»   tt;'   -^w*. 
24    12    18 


21.  Arrange  the  fractions  ^,  |^,  ^,  3^  in  order  of  magnitade. 

The  L.  C.  D.  =  1980. 

6^^    S^^  ±     7  _825     1066    720    770 
12'   15'   11'   18 


±    L    1 
11'   18*   12    16 


1980 
— -•  Ans. 


22.   Arrange  the  fractions  f ,  },  ^7,  H  in  order  of  magnitude. 

The  L.  C.  D.  =  27,631. 


3  4  J^  10  _  11799  12230  13041  11970 
7   9'  19  23  27631 


3    10    4     9      . 
7    23    9    19 


Ezercise  58.    Page  127. 


Find  the  sum  of : 
1.   i  +  i. 


1  3_4 

2  2     2 


=  2. 


2.   i  +  J  +  f 


333    3     * 

3.  4  +  i  +  i 

444    4     * 

4.   li  +  2i. 

1 J  +  2  J  =  3i^  =  4. 


5.    H  +  2}. 

1J  +  2}  =  3J^  =  4. 

•6.   3J  +  f 

3J  +  f  =  3l^  =  4. 

7.  24  +  3|. 

2f  +  3|  =  6l^  =  6J. 

8.  IJ  +  f 

1J  +  |  =  1X+4=2J. 

17     17     17     17     17     ^^ 


10.   8^  +  6^  +  6H  +  H. 
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The  L.  CD.  =80. 

6     6  30  30       ^' 

12.  f  +  J. 

The  L.  C.  D.  =  8. 

3  .  7_64-7_13_,, 
4"^8        S'^J"^*' 

13.  i  +  i. 

The  L.  C.  D.  =  6. 

1  .  1^8jJ^_4_2 

2  6         6         6     3 

17.   85A  +  27IJ. 


14.   A  +  iJ. 

The  L.  C.  D.  =  60. 

4      11  _,  16 +  33^49 
16     20  60  60* 

15.  A  +  H. 

The  L.  C.  D.  =  48. 

6   .  11  _  16  +  22  _  37 
16     24  48  48* 

16.   12t  +  7A. 

The  L.  C.  D.  =  16. 

12f  +  7A  =  1»HF  =  !»«• 


The  L.  C.  D.  =  36. 
85A  +  27tt  =  112Aig*p  =  112«  =  113A. 


18.   J  +  i  +  i  +  J. 


TheL.  CD.  =  60. 


1  .  1      1      1_.  30 +  20  +  16  + 12 

2  3     4     6  60 


77 
60 


=  ^=1H- 


19.  i  +  }  +  f  +  i. 


TheL.  CD.  =  60. 


1.234_30  +  40  +  46  +  48 
2     3'^4     6  60 


f  =  2«. 


20.  J  +  H  +  A+A  + 

The  L.  C  D.  =  60. 

6     11      8    .    7      13  _  60  +  66  +  32  +  21  +  26 
6     12     16     20     30  60 


60        " 


21.   6JJ  +  IIJJ  +  24J^  +  i3,  +  17A  +  14  +  llA. 

The  L.  C  D.  =  600. 

6i}  +  llJf  +  24fJ  +  Tfij+17A  +  14  +  llA 

=  82ffl<>+ggO-H>Xg+^08t820+a(fO  =  82J^  =  86^ 
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22.  9f  +  15iJ  +  163i}  +  IJi  +  lOJ. 

The  L.  C.  D.  =  262. 

=  198HS = imi 

23.  3i  +  4f+lJ  +  2. 

The  L.  C.  D.  =  30. 

3i  +  4f  +  lJ  +  2=10lA±|^±iA  =  10H  =  12A=12TV. 


24.  1,V  +  2A  +  5A  +  A. 

The  L.  C.  D.  =  300. 

lA  +  2A+6A+ A=8^^HH^^^^  =  sm  =  8,%. 

25.  ^4.H  +  2  +  3}  +  4A- 

The  L. CD.  =  604. 
HI*  +  2  +  3i  +  4A  =  10-LAA±l^-|JJiA±iU^  =  lOJH  =  lljjf 

26.  4i  +  3i  +  2f+li  +  A. 

The  L.  C.  D.  =  604. 

4t  +  3f  +  2^  +  H  +  A=  10lil±liLa-Vjii^±5A±^ll  =  lOfJ}  =  llJJi. 

27.  tt  +  A  +  lO+fJ. 

The  L.  C,  D.  =  840. 

28.  u  +  |j  +  t4  +  A\y  +  A^. 

The  L.  C.  D.  =  1200. 


27     29     31      33       37  _  648 -f  580  +  465  +  896  +  1 86  __  2274 
60     60     80      100     240  1200  1200 


=  1W». 


29.  2  +  f  +  li  +  4|4-6JJ. 

The  L. CD.  =  72. 

2  +  I  +  1}  +  41 4-  6U  =  12lA±&i^!^il±ll  =  I22ff.  =  HfJ. 
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30.  3t  +  6  +  A  +  2A  +  6ft  +  A- 

The  L.  C.  D.  =  880. 

3|  +6  +  tS:  +  2A  +  6A  +  A=  l6MA±^lil±||J±lll±lAl  =  loy^ 

31.  A  +  A  +  3i}+lif  +  2Tift. 

The  L.  C.  D.  =  360. 

A+A  +  3H4-lif4-2,^A=6lgg-H^VflVg+a&A±^  =  6H< 

=  8f  IJ  =  8H. 

32.  A+A  +  9i. 

The  L,  C.  D.  =  154. 

33.  20A+llA  +  Si  +  305. 

The  L.  C.  D.  =  120. 
20A  +  llA  +  H  +  306  =  34lAiL±^+iA  =  341itt- 


34.  H  +  J4  +  H. 


The  L.  C.  D.  =  228. 


11      14      17^66 +66 -f  61 
88     67     76  228 


113. 
228 


35.  A  +  H  +  H  +  il. 

The  L.  C.  D.  =  204. 

6    .  11  .  14      19^60  4-66  +  66  +  67 
17     34     61     68  204 


239 
204 


=  ^=1.W 


36.  317}+17A  +  4A  +  A  +  0f  +  A. 

The  L.  C.  D.  =  510. 
317J  +  17A  +  4A  +  A  +  Oi  +  A=  344iAA±liI±iJS5+J^p±MiLtlliL 

=  344^1^-  =  346^. 

37.  4A  +  8A  +  4A  +  6J+6i  +  f 

The  L.  C.  D.  =  1166. 
4A  +  8A4-4A4-6»  +  6t  +  }  =  26^>ft9  +  27^'?+7ff^ff^YJ>0-Hg24^77g 

=  26ttH  =  29,JsJA  =  29  Ai. 
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38.  3|  +  6A  +  8rf^  +  iJ  +  l,||j. 

The  L.  C.  D.  =  2880. 

=  nmj  =  i8jf  H. 

39.  4A  +  7 A  +  6H  +  275^,  +  24{. 

The  L.  C.  D.  =  1092. 

4A  +  7  A  +  5H  +  275^j  +  2JJ  =  293i20+MOYoW^^^'^^^^ 

=  203HSi  =  29imi 

M.   H+7A  +  0A  +  400A+51H. 

The  L.  C.  D.  =  1848. 

j{  +  7^  +  6A  +  400A  +  51H  =  46a^i±13JU^^6+uu±&lA 

=  464f  Jii  =  466t}4. 

41.  3}+lJ  +  2t  +  3f+107A  +  2^. 

The  L.  C.  D.  =  36. 

3f  +  14  +  2J  +  3J  +  107A  +  2  A  =  118lA±l±A+|iL±liLhl  =  118}| 

=  120JJ  =  120}. 

42.  5,Jj  +  6i  +  2}  +  7/r  +  12^. 

The  L.  C.  D.  =  210. 
5A  +  5f  +  2}  +  7  A  +  12A  =  3ll^±llA^fftAl±lA  =  sij^ 

■      =  32Jft. 

43.  4t  +  24  +  3f  +  74  +  8}J. 

The  L.  C.  D.  =  48. 

4}  +  2J  +  3f  +  7i  +  8H  =  24Ali±A±if±A±i^  =  24W  =  264}. 

44.  64+7f+8J  +  9j4-8iJ. 

The  L.  C.  D.  =  36. 

6}  +  7}  +  8i  +  9|  +  8H  =  38ll±iA±|^±M±21  =  38^  =  414I. 

45.  7J  +  8i  +  6B  +  7H  +  »i. 

The  L.  C.  D.  =  48. 

7j+8}+51J4-714+0i=36lil±JtA±||±lA±ll=36^#=39H=89H. 
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46.  6J  +  6}  +  7H  +  »H  +  ^  +  2t. 

The  L.  C.  D.  =  48. 
6i  +  6|  +  7H  +  9tt  +  31i  +  2J  =  32iA±12±iJ+ll±ll±l  =  32J^ 

=34tJ=34J. 

47.  ©I  +  lOf  +  11}  +  5i}  +  7A  +  18J. 

TheL.  CD.  =84. 
9J  +  lOf  +  ll|  +  6i}  +  7A  +  18i  =  60gg+7g+g|+git82+7Q 

=  60W  =  63tt  =  63it. 

48.  tf  +  A+H  +  tt  +  f  +  A+H- 

The  L.  C.  D.  =  2206. 

15  + A +  15  4. 11  +  ^4.  A  4.  II 
21     49     36     63     7     16     45 


_  1365  +  135  +  1008  +  385  +  1260  +  688  +  833 

2206 

=SS==^*««==^*«- 

Ezerdfle  59. 

Page  129. 

Find  the  value  of : 

I.   62J-46  =  6J. 

13. 

4|  -  8f  =  U^-^ 

«     6     3_6-3_3_l 

=  "j-f  *- = a- 

9     9        9        9     3 

14. 

7i  -  2A  =  51§^4  =  6A. 

3    3     2_9-8_  1 

'43        12        12' 

15. 

7i  -  4f  =  Slif^ 

.      8       5_32-25_7 

=  245^*^  =  2}J. 

•    16      12         60          60' 

16. 

6i-^  =  i8f^^ 

«     11      3_77-27_50. 

-26 

=  3i^ji  =  8H. 

'    18     14""    126    ~126" 

6.  4-i  =  3f 

7.  7-j  =  6J. 

63 

17. 

= 4^^ = m- 

a  3-j  =  2j. 

18. 

H-i  =  *^  =  H- 

9.   8-f  =  7f 

19. 

6}  -  4f  =  2Sf^«-  =  2A. 

10.   6-i  =  4i. 

20. 

7i    2}-54ja-44fA-4} 

11.  5-i  =  4|. 

21. 

8i-4f  =  4l^ 

12.   6}-6t  =  llfl  =  lt. 

=  3A^^  =  3H- 
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22. 
23. 
24. 
25. 
,  26. 
27. 
28. 

29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 

38. 


8A-2H=6^W^  =  6A. 
10  -  31  =  6f 

120H  -  noil  =  lO^Vff'-i  =  lOii. 

ISA  -  2tt  =  ll^^f^iP  =  loi^M^  =  loi  I  J. 

1473  -  279}i  =  1193^. 

1473A  -  279ii  =  imi^-^igtl  =  ii93iJ^f^^  =  1193^. 
1473 A  -  279H  =  1194J^/a  =  1193^^^^^  =  1193^. 
278H  -  30^  =  248Aif-/i^  =  248}|. 

125/j  -  lOH  =  115^-/^  =  ii4^W^  =  nm 

118^  -  17A  =  lOU^iP  =  101^. 

7/r  -  2H  =  5^ii^  =  i^i^  =  4H. 
235     13     235-91      144      48 


357      51 


357 


17  _  29  _  204-203 
63     108  750 


39.  LL^±Z,= 


357  119 

_  J|_ 
"756* 


40. 


41. 


42. 


9   43  _■  99-80  _  13 
38  209   418    418* 

140  268   1022-804   218 


273  637 


1911 


1911 


359  199  1795-1791 


360  200 


1800 


1800  450 
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ExerciBe  60.     Page  130. 

1.  Simplify  3J  -  2J  +  4A  +  U  -  ^■ 

< 

2.  Simplify  1^  -  ^  +  7f  -  2J  -  1^- 

1^  +  7f  =  8AJ^+p  =  8tf. 

3.  Simplify  12  -  3J  -  iT^y  -  4A  +  2iJ  -  4*. 

12  +  2H  =  14H. 

3J  +  1 A  +  4A  +  4i  =  12Ail±l|+j^±Al  =  12Hi  =  13A\r. 

14H  -  13,%  =  iHiF  =  litt  =  If  ^H*. 

4.  Simplify  43A-H-lH-lH-2il-2A-2H-3A. 

1 J  +  i|j  +  1}J  +  2JJ  +  2A  +  2}|  +  3A  =  12lA±Al±l^Jf±2A±i  JLhlA 

=  12W  =  16A. 
43^  -  16A  =  271^5^-^  =  273fiV  =  27^.  Ans. 

5.  SimplifyJ  +  A  +  7A  +  8H  +  7J+8A  +  4A-36A. 

i  +  A  +  7A  +  8iJ  +  7J  +  8A  +  4A 

36^-36^  =  0.  ^iw. 

6.  Simplify  (8A  +  li»  +  ^m  +  40)  -  (30i4  +  11^)- 

8A  +  ii»  +  17H  +  40  =  ee^A+^ftt^  =  ee^jf. 

30ii  +  IIH  =  4lJ^V^  =  41fJ  =  41  J. 
66fJ|  -  411  =  26li^ffP^  =  26A^.  .4n«. 


( 
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7.   Simplify  (172H  +  9»^)  +  (n2H  -  86^). 
(172H  +  03AV)  +  (172H  -  »3^) 
=  172H  +  08^  +  172H  -  0»AV 
=  172H  +  n2H  =  344iygl>  =  S44JS.  Am. 

a   Simplify  (172H  +  ^AV)  -  (172H  -  »»i»A). 
(172f {  +  OSxVr)  -  (172f|  -  93A\) 
=  n2f  t  +  OS^  -  172H  +  93^ 

9.  Simplify  (A  -  A)  +  (A  +  tIi). 

A  +  itt  =  ^ItF  =  i«i  =  H- ^"*- 

10.  simplify  |  -  A  -  2}  +  S|  +  7^  -  1|  -  A- 

J  +  8|  +  7A  =  wn^«*i  J^^  =  10|i  =  llfi. 
A  +  21  + 1|  +  A  =  S^^^^^IH*^^*^  =  »i«  =  4m- 

iiH  -  4iii = 7iAWiiV^ = g"w»V" = «HH = «m-  ^»*. 

11.  Simplify  A  -  iJtj  -  tt/W  -  -nhv- 

ih  +  tAtj  +  TirJiTj  =  ^rViiV(r^  =  tJ^S  J»  =  AW- 
A  -  A^ir  =  ^WiP  =  A\Af-  ^"«. 

12.  simplify  8J  -  7  -  J  -  |. 

7  +  }  +  J  =  74^  =  7H  =  8A. 
OJ  -  8A  =  U^f^  =  lA- ^"*- 

13.  Simplify  6}  +  8}  -  If  -  4}. 

6}  +  8}  =  13\+f  =  laH  =  WA- 

If  +  4J  =  54^^  =  6||  =  6H. 
»A  -  »«  =  8^iiF  =  8ib-  ^«*- 
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14.  Simplify  6}  -  6|  +  4J  -  4iV 

6}  +  4f  =  104JA  =  lOf}  =  11  A. 

iiA  -  i(hh  =  iW  =  lA  =  lA.  ^»w. 

15.  Simplify  14^  +  9J  -  6|  -  12|  -  3|. 

6}  +  12J  +  3f  =  2lJ^i^±l.i  =  21f  J  =  23A. 
23iJ  -  23A  =  ^i^^  =  m.  ^«*. 

16.  Simplify  20J  -  2J  -  94  +  10,^  -  14^. 

20J  +  10  A  =  30^1+^  =  30f8. 
2J  +  9}  +  14  A  =  26A1±|J±11  =  25W  =  26f  f. 
30H  -  26fJ  =  4M|^|ll  =  4^.  Ans. 

17.  Simplify  96}  -  9^;^  -  8f  -  14J  +  74}. 

96}  +  74}  =  169^  =  169}. 

»A  +  8f  +  14}  =  3119+9^0jtAA  =  31H}  =  32^  =  32  A- 

160}  -  32  A  =  13715^^^  =  137^}.  Ans. 

18.  Simplify  12}  +  23}  -  (4^  +  12}  +  7^). 

12}  +  23}  =  35^  J  i  =  36}  =  36}. 

4A  +  12}  +  71}  =  23A±J^2+iL&  =  23j}  =  24}}. 

36}  -  24}}  =  12lf^  =  ll^L^^l  =  11^.  ^„^. 

19.  Simplify  16^  +  18^  -  (6}  +  9 A  +  14^). 

1^  +  ISA  =  34if +JA  =  34A\r. 

6}  +  9A  +  14A  =  2811-^-35^^^+11  =  281}}. 

3*1%  -  2aH»  =  elif^ip  =  6li4^-l  =:  6A\j.  Ans. 

20.  Simplify  97}  -  (20  +  91  +  18  A  +  24}}) . 

20  +  9}  +  18A  +  24}}  =  71X1^11  =  71f}}  =  72A^. 
97}-72A\,  =  26ill^^fpi  =  26AV.  ^n*. 
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21.  Simplify  2H  +  8H  -  (m  +  Ifi  +  «)• 

2H  +  3H  =  2*  +  3»  =64JjV^  =  6H  =  6A. 
m  +  m  +  «  =  24AA±|^J±JLUl  =  2fH*  =  4iVft- 

gA-'hVfe=2"i'>rtV''=i'MUi"=iA^-  ^M. 

22.  Simplify  itt  +  fiJi  -  iMftW- 


1.  Simplify  ^i- 
6 


P— «•"<—  61.    Page  132 


^     j:._20 

8r~ii    ;?~33' 


2.  Simplify  A. 

?7     19 
10 


7i 


3.   Simplify  lli. 

lot 
3 


13J      7       ^0     7       ^ 
Simplify  ?i^lii. 


16 


Simplify  J-. 

3      6 

S.   Simplify  -51. 
8A 


8A      9 


2 


18 


Simplify  l|4g. 

2  2 

UofSI^^     22      8      ff 

HofA     ^      7      ?^      Jf 

=  ??  =  1U. 
21       " 


2ij-JJ_180 


132 


117      16       "* 


8.   Simplify  ^^"H. 

H-3A 


10|  -  U  -  2912  -  480  _  2432 
7j  -  3^     1995  -  861      1134 


=  2TiAfr  =  2^. 
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9.  Simplify  t^. 

^^^ 

10.  Simplify  ^^• 


3     Sd     3     17 


9 

7 


=  ^=lf 


6f-lA--5(t7-114 
2J  +  If      182  +  120 


302        "*        * 


11.   Simplify  ^. 


61  +  2»  =  7iVs^  =  7H  =  8A- 

66-33_32 

39         39* 
9 


4f-8H  =  l*W*  = 


*i-m      a       36      ?;2      36  " 


12.  Simplify  ||-i- 

14      1^ 


14 

.99 

'  4 

2 

6 

8 

=i' 

.7_ 
'8~ 
4 

7 
12 

8i- 
14 

.5 
"8 

7  _ 
12 

16-14 
24 

_  1 
"24 

13.  Simplify  ^  of  f- 

iLofa  =  |fxi-xlxi.  =  ?. 

iij      2§    7    )<;?    f(    ;;«    7 

14.  Simplify  ft  ~  i\\- 

6i-m 

6i-4H_424-364_  70  _2. 
6f  -  2|}     387  -  212     176     I' 
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15.   Simplify  ?|-±4?- 


4}-3|     260-176      90        ^        *' 


16.   Simplify   ?piA. 


3 


2 

17.  Simplify  i^  -^  ii  +  A  +  1 

i;-fli^A+^^51+44H-424-48^^gg 
H-H  +  A-*     61-44  +  42-48 

18.  Simplify  ^i_=^. 

4f-21_116-fl:^^  53 
6i  -  2f      182  -  60      122' 

19.  Simplify    m-'^HH, 

6?-4i-fi 

2}j^-4»  +  3t^  749-1280  +  876  _344_8 
6f_4J  +  J        1640-1366+112      387     9* 

20.  Simplify      H  x  1^  +  ^  of  2^  -  j^  x  2 

iJof  2  +  iof  2J-liof  If 

U  X  If +  Jtof  2^-Ux2  _.4it  +  |-|}_46  +  21-26^40 
il  of  2  + Jof  2J-lJof  If     ii+i-il     26  +  21-46      2 

21.  Simplify    2J  x  ^^^"^H  x      ^A     . 

10|  -  4}i  =  6a^l  =  6ilf^  =  6H  =  6i. 
6A  +  7}  =  13&+P  =  13^. 

3i 


=  20. 


HxOA" 

-^I 

isti    i« 

x»A 

? 

? 

? 

=ex 

??v 

^^  X 

^'x^xW. 

9 

^ 

? 

W     7 

6 

86 
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22.  Simplify      ^t-^f  +  ^i-^l 


8}  -  7f  4-  5|  -  44   ^  7465  -  6600  +  4900  ~  4032  _  1723 
9^  -  8f|  +  7 J  -  6f     8316  -  7448  +  6616  -  6760     1723 


=  1. 


23.  Simplify    ix-t-x^xiix-^xU. 

8     9i      t      7A     27       ' 


8     9J      t      7A     27       ' 

ixlx2xlx&x?x22xlxAx2 

7     ^     T     ;^      ^      ^      jt      101     12/     ? 

?  3 


1 

707' 


24.   Simplify  |I  x  ?^  x  i  x  ^^ 

^    ^   37|     98J     2i      128 


41 
I?? 


371  98t  2i    lis"^ ^ m  T  m%%    11    m~^ 

7         3  W 

8 


25.   Simplify  gxlg 


6A     399      7J 


121. 

7J 

3  ;fj    10 

67     3    ;2 


10 
57' 


26.   SimpUfy  fl-^  +  ?iU?i. 
\       697      8i;      6J 


1-426     2i 
697     8J 


271       6  ^  271  +  206  _  476  _.  28 
697      17  697  697     41* 


fl.426     2iN      31^ 
\        697      8i;     6J 


28  .  3i 
41  "6J 


Hx2xfi 

«     7     3 


=  1. 
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27.   Simplify   i  of  Itf  +  H  of  <H  -  H  o^  ^i 

J  of  2|  of  5t 

6  "     6      16     96 

'         ^     6      4       24 

'  '     3      9       27 

lof  2iof  6}  =  lxllxn  =  ^. 
6         ^         ^     6      6       3      108 

]^  of  m  +  U  of  6^  -  U  of  51  ^  M  4-  W  -  W 
J  of  2J  of  6|  Hi 

_261+ 6300 -6272 
2312 


289 
2312 


=  J. 


28.   Simplify  H  x  iVt  x  W  x  W. 

llxAVxWxW^37^^  W,,Xg?,,Zgg,,  2 

5i  ^^   w   ;w  w   11 

i      ?T       11       W 


121* 


29.   Simplify — A  ^  ^A  ^  Sj  x  9^^ — 

TVx3Axl2f  x2JJxA 

A  X  OA  X  31  X  9A 


A  X  3A  X  12|  X  2iJ  X  A 
3 


30       2       7  2 

W     W      1     19     i     9^    ??    W     T 

?      ?      ^ 

30.  Simplify    _ii2i.l£_. 

ixJxlS} 

-2lJiIA_  =  WxWx2x^xi--3. 


=  9. 
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1.  What  fraction  of  8  is  3  ? 

—  Ans. 
8 

2.  What  fraction  of  3  is  8  ? 

§.  Ans, 
3 

3.  What  fraction  of  9  is  7  ? 

-•  Ans. 
9 


ExerciBe  62.    Page  133. 

11.    What  fraction  of  2}  is  7i  ? 


4.   What  fraction  of  7  is  9? 

9 

7 


-•  Ans. 


5.  What  fraction  of  8  is  12  ? 

8      2 

6.  What  fraction  of  12  is  8  ? 

8      2. 
--  =  -.  Ans, 

12     3 

7.  What  fraction  of  2^  is  {  ? 

-i-  = — .  Ans» 
H     11 

8.  What  fraction  of  {  is  2i  ? 

?i  =  :^.  Ans, 

9.  What  fraction  of  2)  is  1}  ? 
10.   What  fraction  of  1}  is  2}  ? 


2|      66 

12.  What  fraction  of  7}  lb  2}  ? 

13.  What  fraction  of  3^  is  8|  ? 

3J      70 

14.  What  fraction  of  92  is  $4? 

•-11  =  2.  An,. 

15.  What  fraction  of  92^18  #6? 

•21     1 

16.  What  fraction  of  •}  is  f  ^  ? 

•1  =  1   Ans, 

n  3 

17.  What  fraction  of  9}  is  $}? 

•  J     10 

18.  What  fraction  of  9 2}  is  9i? 

$2}     33 

19.  What  fraction  of  $i  is  9^? 

20.  What  fraction  of  $1  U  $}? 

!-■=-•   -4n«. 
$1     8 
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21.  What  fraction  of  $1018$)? 

-5i  =  — •   Ans. 
$10     16 

22.  What  fraction  oft  100  iB  $6? 

$100     50 


23.  What  fraction  of  $100  is  $4|? 

•ii  =  -^.   Ans. 
$100     200 

24.  What  fraction  of  $4  is  $25? 

9^  =  ?L  Ans. 
$4       4 


25.  What  fraction  of  100)  is  8}  ? 

100(     905 

26.  What  fraction  of  21  is  ^  of  3^  ? 

ii2L81  =  |x?xJ,  =  l  Ans. 
21  }jl      ^      fl     7 

7 

27.  What  fraction  of  18^  is  )  of  33}  ? 

8 

7 

28.  What  fraction  of  3|  is  f  x  1^  ? 

8}         3     ^     ;0      15 

5 

29.  What  fraction  of  3fi:  x  5^  is  1720  ? 

3^X5^  34     W       578 

17 


30.   What  fraction  of  3^  x  }  of  f  is  If  ? 


^9M. 


3ixtxf     6     T     ^     ^     10 

2 
31.   What  part  of  ft  x  {)  is  ^  x  4  x  }  ? 

3 

ffx«      ^''^''r^g^     1 
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32.   What  part  of  13|  x  }  x  ^  is  }  of  1||  of  I|  ? 

lAM2ai=:?xi??x2xJ^x?x??=l.  Ans. 


33.  Whatpartof  iJ  +  H  +  A  +  *teW-«  +  A-*? 

H  +  H  +  A  +  l     61+44  +  42  +  48      186 

34.  Wliatpartof  4|-2}i8  6i-2f  ? 

6i-2»^182-60^122    ^^,. 
4|_2J     116-63      63 

35.  Whatpartof  17|-12f  is5-iJj- A- Jij? 

6^^-^--j^_  34125  -  625  -  700  -  273  _.  32627     ^^^ 
17|-12f  120675-87760  32826 

36.  What  part  of  24  -  17yV  w^  +  A-A-tt? 

74-^-.^^^_  36866  +  702  -  326  -  1287  _.  36946  _  7189    ^^ 
24 -17^  126360-91126  36236     7047* 

37.  Whatpartof  f  of  2^i8l}-4-2f? 

Ti 

38.  What  part  of 

(l4 L_U(_J 13)? 

V       i-A/    \\-\\       I 

[_1 6_\  .  /     4  2    \ 

V4-J     6-|/"V7-t     4-f/ 
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Bzarcise  63.    Page  134. 


Reduce  to  a  common  fraction  or  to  a  mixed  number 


1.  0.126  =  ^c  =  ^-  -4««- 

2.  0.626  =  AWr  =  f  -4'<*- 

3.  0.676  =  A%  =  }J-  ^«»- 

4.  10.864  =  10,^  =  10 JJI.  ^»«. 

5.  60.84  =  60,^  =  60}^.  ^tu. 

6.  3.00026  =  3t^J^  =  St^Vit.  Am, 

7.  8.1076  =  8iy>oVff  =  8rfb-  ^ns. 

8.  36.01024  =  36yJJ*J^  =  S^iUh  =  36,fh.  ^n«. 

9.  7.016626  =  IjiUih  =  Sfi^-  ^»«. 

10.  20. 100266  =20Tyi/W\flr  =  20,J5ft^==  20/,!^    ^;w. 

11.  10.012676  =  lOxiHWrr  =  ^^lUh-  Ana. 

12.  104.236  =  104tV(jV  =  104AV  ^n*- 

13.  60.0004  =  60x7^  =  60,^.  Ans, 

14.  100.001  =  100y^,r.  Ans. 

15.  8.00725  =  8„W(yff  =  SjJb-  ^»w. 

16.  20.018:176  =  20xi{3Jj7  =  20Attr.  Am. 

XT  126.6(H8  =  126xVoV\^  =  126,^^  =  126}JS.  Ans. 

18.  0,128  ==.^1^%!^  =  ^.    ^iM. 

19.  0.7ai25  =  iVc»W  =  jm  =  iH-    An8. 

20.  1.1875  =  liVoVo  =  liyiy  =  lA-  ^n*- 

21.  o.flo3i2.'i  =  ^Vo'oW(j  =  iim=Tm=m  -!««• 

22.  fl.oai26  =  rt,jy35  =  6j>a%  =  6A.   Ans. 

23.  OO.JU25=60,VoVff=60iJi  =  60A.    ^n«. 

24.  7.0,116  =  7,jJSff  =  7,887.   Ans. 

29.  12.0625  =  12x8iiSff  =  12^(y  =  12A.   ^n«. 

26.  4.7168  =  4,VoV(y  =  4A%  =  4m.  Ans. 

27.  0.0425  =,JiJj^=;^V  Ans. 

28.  6.46876  =  OAVo'o'^  =  Omj  =  »T%  =  61i.   ^fw. 

29.  0.00260  =  xA^Atf  =  x/^  =  ,x^y.   .4fw. 

10.  0.000376  =  Td^iJ7^f  =  Wrfb  =  Tiflnj.   ^n*- 
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1.  Reduce  }  to  a  decimaL 

8)7.0 
0.876  Ans. 


2.  Reduce  j^  to  a  decimal. 

0.0376  Am. 

16)16.0 
144 


64.    Page  135. 

5*  Reduce  ^  to  a  decimal. 

0.078126  Ans, 

64)6.00 
448 


60 
48 

120 
112 

80 
80 


3.  Reduce  A  to  a  decimal. 
-        0.28126  An8, 

64 

260 
266 


40 
32 

80 
64 

160 
160 


4.   Reduce  ^  to  a  decimal. 

ji  =  ^  =  0.36.  Am, 
26     100 


620 
612 


80 
64 

160 
128 

820 

6.  Reduce  4^  to  a  decimal. 

8^)0.11 

0.01376 

4.01376.  Am. 

7.  Reduce  bj^\^  to  a  decimal. 

0.00016626 

64^)0.0100 
64 

360 
320 

400 
384 


160 
128 


820 
320 

6.00016626.  Am, 
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8.   Bedaoe  OiiK^  to  a  decimal. 

0.0048046876 

266f}^)  1.230 
1024 


2000 
2048 


1200 
1024 


1760 
1636 

2240 
2048 


1020 
1792 

1280 
.  1280 


9.0048046876.  Ans. 


9.  Reduce  11)^^  to  a  decimal. 

4^^)0.019 
0.00476 

11.00475.  Ans. 


10.   Reduce  yjy  to  a  decimal. 

0.072  Afi8. 
125)0.00 
876 


250 
250 


11.   Reduce  ^^^  to  a  decimal. 

4^)0.017 

0.00425  Am, 


12.  Reduce  iH  ^  ^  decimal. 

0.9296875  An*. 

128)110.0 
1152 


380 
266 

1240 
1152 


880 
768^ 

1120 
1024 


960 
896 

640 
640 


13.  Reduce  ^  to  a  decimal. 

0.0208  Ans. 

626)13.00 
1260 

5000 
5000 


14.  Reduce  ^  to  a  decimal. 

0.04296876  Ana, 

256)11.00 
10.24 


760 
512 
2480 
2304 
1760 
1536 
2240 
2048 


1920 
1792 

1280 
1280 
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15.   Reduce  ylv  to  a  decimal. 

0.01876  Ana, 

16^)0.30 
16 

140 
128 


120 
112 


80 
80 

16.  Reduce  ^  to  a  decimal. 


19.   Reduce  3|  of  4^  to  a  deci- 
mal. 

=  14.8.     Ans. 


124 
16 


=  7^  =  7}  =  7.76.   Am, 


17.  Reduce  JoflJ  to  a  decimal. 

3 

?  of  U  =?  of  ?=5=1?=1^.  An8. 
3       '     3      6    6    10 

18.  Reduce  }  of  (  of  ^  to  a 
decimal. 

?of?of-=|^.  Ana. 
4     8      ;^     64 

2 
0.328126  Ana. 

6452rO 
192 


180 

128 
620 
612 


20.  Reduce  Hoi  Hiotk  deci- 
mal. 

29^^49^  mi 
32       64     2048' 

0.69384766626  Ana. 


80 
64_ 
160 
128 


320 
320 


2048)1421.0 
12288 


19220 
18432 


7880 
6144 

17360 
16384 


9760 
8192 


16680 
14336 

13440 
12288 


11620 
10240 

•12800 
12288 


6120 
4096 


10240 
10240 
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Ezerciae  65.    Page  135. 

Simplify  by  common  fractions,  then  by  reducing  the  common  frac- 
tions to  decimals,  and  show  that  the  results  in  each  example  agree : 

1.  7i  +  4i  +  9H  +  nH. 

7§  +  4|  +  m  +  llji  =  SlfiJ  =  SS^  =  33.58125. 
7{  +  4t  +  9ii  +  IIH  =  7.4  +  4.626  +  9.66  +  11.90626  =  33.68126. 

2.  84H+19H  +  i*- 

84H  +  19H  +  ti  =:  io3iiAA±i|^±ii^  =  103HJJ  =^mim 

=  104.993809H. 
84H  +  l»li  +  tt  =  S4.66  +  19.623809H  +  0.82  =  104.9938091^. 

3.  4i}  +  13W  +  42iJ  +  2U  +  li. 

4ii  +  13H  +  42H  +  2H  +  li  =  62i^^±18ffO-^}ffl-H800-^800 

=  «2||4J  =  66AWy  =  66.324376. 
4f  J+13U+42JJ+  2JJ+li  =  4.421876+13.86+42.74+2.8126+1.6 

=  66.324376. 

4.  6J  +  131  +  19^  +  7A. 

54  +  13^+19,^  +  7^  =  447  0+9y^>>g+i?  ^  440^^.  ^  4Q|^  -  46.2626. 
6J  +  13i  +  19^  +  7A  =  6.875  +  13.8  +  19.4375  +  7.15  =  46.2626. 

5.  6A+Jofll  +  iof2?  +  }of  J. 

6A  +  f  xlt  +  Jx2*  +  ixt  =  5J  +  li  +  2  +  H=8AiLi^jy^jtil 

&A  +  *xl4  +  ix2f  +  }x  J 

=  6.6  +  0.666J  X  1.8  +  0.876  x  2.286714J  +  0.76  x  0.625 
=  6.5  +  1.2  +  2  +  0.46875  =  9.16876. 

6.  lAof2f. 

7 

lAx2f=gx^  =  ^=  311  =  3.71876. 

4 

lA  X  2J  =  1.4166}  X  2.626  =  3.71875. 

7.  3A  +  2i«. 

3A  +  m  =  5IY1P  =  ^W  =  m  =  «-2626. 
3^  +  m  =  3.3126  +  2.96  =  6.2626. 
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8.  7|-4|. 

n-H  =  3^M^  =  2ii  =  2.776. 
7J  -  4}  =  7.4  -  4.626  =  2.776. 

9.  82i-37fi. 

82i  -  37JJ  =  46J^^^  =  44tJ  =  44.6126. 
82i  -  37fi  =  82.2  -  37.6876  =  44.5126. 

10.  100-17ii|. 

100  -  17iij  =  82Hi  =  82.8192. 

100  -  17iif  =  100  -  17.1808  =  82.8192. 

11.  6J-lioflJt. 

6J  -  li  X  1  Jl  =  51  -  2,^  =  3A  =  3.1876. 

6i  -  li  X  lil  =  6.6  -  1.6  X  1.5416}  =  6.6  -  2.3126  =  3.1876. 

12.  «-«. 

it  -  «.=  ^WtjV^  =  im  =  0.388126. 
il  -  iJ  =  0.66  -  0.171875  =  0.388126. 

13.  8i  -  li  of  A. 

8i-lixA  =  8i-A  =  8^?iF  =  7i4J  =  7.91876. 

8i  -  H  X  A  =  8.2  -  1.6  X  0.1876  =  8.2  -  0.28125  =  7.91876. 

14.  iJ  X  1000. 

if  X  1000  =  ^/i  =  296}  =  296.876. 
JJ  X  1000  =  0.296875  x  1000  =  296.876. 


1.  Reduce  {  to  a  decimal. 

9)6. 
0.6  0.5.  Ans. 

2.  Reduce  A  to  a  decimal. 

11)6. 

0.46  0.45.  Ans. 

3.  Reduce  3  A  to  a  decimal. 

12)5. 

0.416  3.416.  Ans. 

4.  Reduce  j^  to  a  decimal. 

6|ai)l.l 

0,183  0.183.  Ans. 


Ezercifle  66.    Page  137. 

5.   Reduce  3f}  to  a  decimal. 


0.35416 

48)17.0 
144 


260 
240 


200 
192 


80 
48 
320 
288 
32    3.36416.  Ans. 


i 
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6.  Beduce  2^  to  a  decimal 

0.136 

87)6.0 
87 
130 
111 


190 

186 

6 


2.136..  ^TK. 


7.  Reduce  j^  to  a  decimal 

0.00081 

371^)0.0300 
296 
40 
37 
3 

0.00081.  Am. 


8.  Reduce  11^  to  a  decimal 

0.13096238 

84)11.0 
84 
260 
262 


800 

766 
440 
420 


9.  Reduce  9,^  to  a  decimal. 

0.10185 

108)11.0 
108 

200 
108 


020 
864 


660 
640 

20 

9.10i86.  Ans, 


10.  Reduce  11|^  to  a  decimal. 

0.1142867 

3654i0 
36 

60 
36 

160 
140 


200 
168 
320 
262 
680 
672 
8 

11.13096238.  Ans. 


100 
70 


300 
280 

200 
176 


260 
246 


11.1142857.  Ans. 
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11.   Reduce  H  ^  ^  decimal. 
0.267857142 

66)16.0 
112 


380 
886 

440 
892 


480 

448 


820 
280 

400 
392 


80 
66 

240 
224 

160 
112 

48 

0.267867142.  Ans. 

12.  Reduce  ^  to  a  decimal. 
0.380952 

2l58!o 
63 

170 
168 


200 
189 

110 
105 

60 
42 

8 

0.380952.  Ans. 

13.  •  Reduce  })  to  a  decimal. 

0.39 

33)13.0 
99^ 

310 
297 

13 


0.36.  Ans. 


14.  Reduce  fj  to  a  decimal. 
7f?)3.7 


0.6285714 

0.6286714.  Ans. 

15.  Reduce  2^  to  a  decimal. 

0.22746098039216686 

266)68.0 
610 


700 
610 
1900 
1786 
1160 
1020 
1300 
1276 


2500 
2296 


2060 
2040 


1000 
766 
2350 
2296 
660 
610 
400 
265 


1460 
1276 
1760 
1630 
2200 
2040 


1600 
1530 


70 
2.22746098039216686.  Ans. 
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16.  Reduce  5A  to  a  decimal. 

0.230769 

20 

40 
30 

100 
01 

00 

78 

120 
117 


3 
6.230769.   Ans. 

117 

17.  If  ,  is  expressed  as  a  decimal,  how  many  decimal  places 

6'  X  2« 

will  the  quotient  contain  ? 

As  7  is  the  highest  power  of  2  or  6  in  the  denominator,  and  as  there 
are  no  other  factors  than  2  or  6,  there  will  be  seven  decimal  places  in 
the  quotient. 

18.  If  —^ —  is  expressed  as  a  decimal,  how  many  decimal  places 

2*  X  13 

will  precede  iho  n'i)Olond  ? 

As  6  is  the  highest  ix)wer  of  2  or  5  in  the  denominator,  and  as  there 
is  another  factor  than  2  or  6,  five  decimal  places  will  precede  the 
repctend. 

fi7 

19.  If  _ii! —  is  reduced  to  a  decimal,  how  many  decimal  places 

53x7  *^^ 

will  precede  the  rei>oleud? 

Ab  2  is  the  highest  power  of  2  or  5  in  tlie  denominator,  and  as  there 
is  another  factor  than  2  or  5,  two  decimal  places  will  precede  the 
ipetend. 
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EzerciBe  67.    Page  138. 

Reduce  to  a  common  fraction  or  to  a  mixed  number : 

1.  0.245  =  ajf^  =  HJ  =  ^. 

2.  0.426  =  *||^4  =  HJ. 

3.  53.00243  =  63rftJ,  =  63,^. 

s.  2.5306 =2ii^^^=2im= ^mi- 

6.  0.00426  =  ^1^  =  ,!«,  =  ,}ii,. 

7.  31.203  =  3l4|fj4  =  31JJJ  =  Sljft. 

8.  0.36i  =  JH  =  H- 

9.  1.416  =  lAJ^^  =  IfJI  =  1^. 

10.   0.5676  =  i^^  ^  jm  =  m- 
IX.  2.08i  =  2^  =  2rf,. 

12.  5.12297  =  el^^ft!^  =  5HHJ  =  5,«,V. 

13.  0.36W  =  SJi^^^  =  m  =  ^- 

14.  4.8i62  =  44|f|^  =  4jijJ  =  4J' J. 

15.  0.7283  =  i|f|^  =  HiJ  =  Jt«- 

16.  5.142857  =  5141114^  =  5M||iJ  =  S^ViWf. 

17.  0.2368  =  1|||^  =  HJJ  =  JH<- 

18.  1. 136  =  llff^  =  liJ  J  =  1^  =  1  A. 

19.  1.631  =  lgH  =  lVW- 

20.  3.28063  =  S^B^^^  =  SfJUJ  =  S^W- 

21.  5.8783  =  64iU^^fL4  =  5JJJJ  =  SJJJ. 

22.  1.69408  =14||ff^=l|He  =  imj  J- 

23.  0.48324  =  Ai^ftij^  =  HiJJ  =  JH- 

24.  0.00i221.3  =  i^lfv  =  ttWW- 
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KthtcIiio  68.     Page  140. 

1.  Find  the  6.  C.  M.  and  L.  C.  M.  of  },  ^,  H- 

H  =  f 

The  G.  C.  M.  of  7,  14,  2  =1. 

The  L.  C.  M.  of  9,  27,  5  =  136. 

/.  the  6.  C.  M.  required  =  ^  J^. 

The  L.  C.  M.  of  7,  14,  2  =  14. 

The  G.  C.  M.  of  9,  27,  6  =1. 

.*.  the  L.  C.  M.  required  =  14. 

2.  Find  the  G.  C.  M.  and  L.  C.  M.  of  2},  2},  ^. 

2f  =  ^,  2i  =  V,  A  =  A- 

The  G.  C.  M.  of  20,  12,    1=1. 
The  L.  C.  M.  of   9,    5,  10    =  90. 
.*.  the  G.  C.  M.  required       =  ^. 
The  L.  C.  M.  of  20,  12,    1    =  60. 
The  G.  C.  M.  of   9,    5,  10  *  =  1. 
.*.  the  L.  C.  M.  required       =  60. 

3.  Find  the  G.  C.  M.  and  L.  C.  M.  of  3af ,  60f 

33*  =  i|A,  60i  =  AjA. 

The  G.  C.  M.  of  234,  405  =  9. 

The  L.  C.  M.  of     7,      8  =  56. 

.*.  the  G.  C.  M.  required  =  ^. 

The  L.  C.  M.  of  234,  405  =  10,630. 

The  G.  C.  M.  of     7,      8  =  1. 

.-.  the  L.  C.  M.  required  =  10,530 

4.  Find  the  G.  C.  M.  and  L.  C.  M.  of  ^,  }f ,  fj. 

The  G.  C.  M.  of   7,  35,  49  =  7. 

The  L.  C.  M.  of  24,  36,  60  =  360. 

.'.  the  G.  C.  M.  required  =  yj^. 

The  L.  C.  M.  of   7,  35,  49  =  245. 

The  G.  C.  M.  of  24,  36,  60  =  12. 

.'.  the  L.  C.  M.  required  =  ^  =  20,^. 


TBACHERS'   EDITION. 


199 


5.  Find  the  G.  C.  M.  and  L.  C.  M.  of  5J,  7f  8J,  4f,  OJ,  6^. 

54.  7i,  8J.  4f.  9J,  6A  =  V»  V»  ¥,  V,  V,  H. 
The  G.  C.  M.  of  11,  22,  38,  44,  56,  77  =  11. 
The  L.  C.  M.  of  2,  3,  4,  9,  6,  12  =  36. 
/.  the  G.  C.  M.  required  =  JJ- 

The  L.  C.  M.  of  11,  22,  33,  44,  66,  77     =  4620. 
The  G.  C.  M.  of    2,    3,    4,    9,    6,  12     =  1. 
.-.  the  L.  C.  M.  required  =  4620. 

6.  Find  the  G.  C.  M.  and  L.  C.  M.  of  J,  J,  J,  J,  J,  ^,  ^, 

The  G.  C.  M.  of  1,  1,  1.  1, 1,    1,    1  =  1. 

The  L.  C.  M.  of  2,  3,  4,  6,  6,  10,  12  =  60. 

.*.  the  G.  C.  M.  required  =  ^. 

The  L.  C.  M.  of  1,  1,  1,  1,  1,    1,    1  =  1. 

The  G.  C.  M.  of  2,  3,  4,  5,  6,  10,  12  =r  1. 

.-.  the  L.  C.  M.  required  =  1. 

7.  Find  the  G.  C.  M.  and  L.  C.  M.  of  60 J,  67 J,  44f ,  84J,  707. 

60i,  67i,  44f,  844,  707  =  iji,  ^,  Aji,  iijfi,  i^. 

The  G.  C.  M.  of  101,  202,  404,  606,  707  =  101. 

The  L.  C.  M.  of      2,      3,      9,      6,      1  =  18. 

.-.  the  G.  C.  M.  required  =  W  =  ^H- 

The  L.  C.  M.  of  101,  202,  404,  606,  707  =  14,140. 

The  G.  C.  M.  of      2,      3,      9,      6,      1  =  1. 

.•.  the  L.  C.  M.  required  =  14,140. 

8.  Find  the  G.  C.  M.  and  L.  C.  M.  of  f ,  f,  f ,  },  {,  3%. 


The  G.  C.  M.  of  4,  6,  6,  7,  8,  9 
The  L.  C.  M.  of  6,  6,  7,  8,  9,  10 
.*.  the  G.  C.  M.  required 
The  L.  C.  M.  of  4,  6,  6,  7,  8,  9 
The  G.  C.  M.  of  6,  6,  7,  8,  9, 10 
.*.  the  L.  C.  M.  required 


=  1. 
=  2620. 

=  2620. 
=  1. 
=  2620. 


9.   Find  the  G.  C.  M.  and  L.  C.  M.  of  1^^^,  IJf ,  4J,  f {. 

1  A.  iH»  4?,  fi = H. «,  v»  a- 

The  G.  C.  M.  of  16,  40,  30,  26  =  6. 

The  L.  C.  M.  of  14,  21,    7,  42  =  42. 

.•.  the  G.  C.  M.  required  =  ^. 

The  L.  C.  M.  of  16,  40.  30,  26  =  600. 

The  G.  C.  M.  of  14,  21,    7,  42  =7. 

.-.  the  L.  C.  M.  required  =  a^  =  86f 
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10.   Find  the  6.  C.  M.  and  L.  C.  M.  of  18},  671. 


The  G.  C.  M.  of  92,  115 
The  L.  C.  M.  of  6,  2 
.•.  the  G.  C.  M.  required 
The  L.  C.  M.  of  92,  116 
The  G.  C.  M.  of  6,  2 
/.  the  L.  C.  M.  required 


=  23. 
=  10. 

=  4d0. 
=  1. 
=  460. 


11.  Find  the  G.  C.  M.  and  L.  C.  M.  of  134f,  128^,  116}. 

134i,  128},  116}  =  Aji,  4jA,i|i. 

The  G.  C.  M.  of  639,  386,  231  =  77. 
The  L.  C.  M.  of  4,  3,  2  =  12. 
.-.  the  G.  C.  M.  required  =  f}  =  6,;^. 

The  L.  C.  M.  of  539,  385,  231   =  8085. 
The  G.  C.  M.  of      4,      3,      2  =  1. 
.•.  the  L.  C.  M.  required  =  8086. 

12.  Find  the  G.  C.  M.  and  L.  C.  M.  of  2}|,  Iff,  ^. 

nh  m  T^A  =  ih  w»  *• 

The  G.  C.  M.  of  72,  112,  63       =  1. 
The  L.  C.  M.  of  26,  75,  100       =  300. 
.•.  the  G.  C.  M.  required 
The  L.  C.  M.  of  72,  112,  63 
The  G.  C.  M.  of  25,  75,  100 
.•.  the  L.  C.  M.  required 


=  1008. 
=  26. 

=  Hi^  =  40A. 


13.  A,  B,  and  C  start  together  to  walk  in  the  same  direction  round 
a  circular  i^and.  It  takes  A  2}  days,  B  2}  days,  C  2}  days  to  walk 
round  the  island.  They  walk  until  they  all  meet  at  the  point  of 
starting.  In  how  many  days  will  they  be  together  at  the  point  of 
starting  ? 

2i,  2i,  2}  =  },  ^,  ^. 

The  L.  C.  M.  of  7,  17,  23       =  2737. 
The  G.  CM.  of  3,    6,   8       =1. 
.-.  the  L.  C.  M.  required        =  2737. 
2737  days.   Ans. 
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14.  If  the  step  of  a  man  is  2|  feet,  and  that  of  a  horse  is  2}  feet, 
find  the  smallest  number  of  feet  which  is  an  exact  number  of  steps 
for  a  man  and  for  a  horse. 

2i,  2i  =  f  ^, 

The  L.  C.  M.  of  7,  11       =  77. 
The  G.  C.  M.  of  3,    4       =  1. 
/,  the  L.  C.  M.  required  =  77. 

77  feet  Ana. 

15.  Find  the  largest  number  that  is  contained  without  remainder 
in  2i  6A,  Hi,  and  IdJ. 

2i  6A,  Hi,  i9i  =  ¥i  W»  ¥»  H^' 

The  G.  C.  M.  of  23,  115,  23,  116  =  23. 
The  L.  C.  M.  of  9,  18,  2,  6  =  18. 
.-.  the  G.  C.  M.  required  =^  =  13*^.   Ans. 

EzerclBe  69.    Page  141. 

1.  Simplify  mt,  «Hf.  ^mh,  IMJ. 

2709^301  ^j;^   -         43786 _  8767  _  973   . 
6966  774  18*    '       66835  11367   1263* 

^^         203      ^^^  4087^57.  ^^^ 


667216     47268  5063     83 

2.  Which  is  greater,  and  by  how  much,  }  or  if  ? 

7,   19^66,   67.  ...  l?isgreaterbyi-. 

9    24     72    72  24      ^  •'72 

3.  Find  the  sum  of  3{,  2^,  5},  7^^,  1^. 

3J  +  2iV  4-  6i  -f  7t^  +  1 A  =  18Ai±Ail+^+il±l^ 

=  18f fi  =  20^^  =  20A.   Ans. 

4.  Simplify  61 -3f  +  2Ti\p- If. 

6j4-2A  =  7Y/  =  7ii  =  8A  =  8f 
3f4-l»  =  4l^jiiU  =  4it  =  6^. 

8*-5A  =  3l|iJ^  =  3J|.  Ans. 

5.  Simplify  If  +  3f  -  2A  +  4^  -  S^. 

l*4-3J  +  4A  =  8lA-V\/^il  =  8W  =  W. 

9fJ  -  6 A  =  3H  =  3H.  ^w«. 
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6.  Simplify  ii±il. 

4i-2A~62-31~21-**'  '*'* 

7.  Simplify  7-!-2|;  1;   |^;  15  +  |;   If;  7^  +  9;  43J  +  87J; 
M;6t  +  4f;t2L*i;  106  +  81;  il 


18J 


}X| 


4iV 


7  +  2}  =  ±x7=||  =  2A- 

8tV     95       2        190  "^^ 

15+|  =  §xl6  =  i^  =  221. 
8     2  2  * 

9 
"^  JK     11      11 


18}    f9     11     11 

loL*i  =  ?x?x^x2  =  -?- 
106-*-8|  =  ^xW  =  12. 

4^     75  76        ^ 


8.   Simplify  7Hx8;  43^x61;  ej^Si;   6^x61;  H  of  jj; 

H  of  A  of  }  of  J  of  I;  14  of  Ht;  i  X  *  X  A  X  «  X  f 

7Hx8  =  ^x?  =  ?|?  =  60i 

4 

673 
43H  X  6f  =  ??22  x  ^  =  ^  =  2861. 


«»-«*=^>^?4 

4 

6AxjB1-^X?;-258. 

11 

11  of  11  =  121. 

12  13      1&6 

^''^f  'of|of2off  = 

1 

16 

1     ?      T     $i     3     1 
lx|x^x?x?  =  -. 

* 
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9.   By  what  must  ^  be  multiplied  to  obtain  ^  ?  )  to  obtain  }  ?  |  to 
obtain  t  ?  }  to  obtain  {  ?  {  to  obtain  {  ? 


1  1     '^     1 

2  6  2 


?  +  i  =  ^x^  =  4.  Am, 
8     6  3 


|-^l  =  ;Zx5  =  §  =  i}.  ^„,. 
6     2^3        ' 


6     3     2^4       * 


7^3     5^7     36     1,1     ^    . 
8     6     3     8     24       " 


10.   By  what  must  ^  be  divided  to  obtain  1  f  )  to  obtain  ^  ?  |  to 
obtain^?  f  to  obtain  }?  8to  obtain  7H? 


6     2^^     3 
3 

3     6  3 


8-5"4''8~32-^A-^'*'- 
6     8     7     6     36 


8-7H=||x8  =  ||=l^.^«. 


11.  What  number  exceeds  6}  by  4}  ? 

6J  +  4}  =  9^Af^  =  m  =  lOy^.  Ana, 

12.  From  what  must  6{  be  subtracted  to  leave  }  of  3|  ? 

14 

lof  3i  =  lx^  =  l^=H. 
2         '     ;2      9       9        * 

6t  +  lJ  =  7^+^  =  7e  =  8A.  ^fw. 

13.  What  fraction  falls  short  of  ^  by  ^  ? 

7       3  _  35  -  9  _  26  _  13     . 
12     20         60         60     30' 


14.   What  fraction  must  be  added  to  ^  to  make  ff  ? 

11       6_44-15^^,  ^^, 


67      76 


228 


228 


:^^ 
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19,    Reduce  to  decimals:   J;  i;  i;  };  J;  f ;  f ;  };  ^;  ^j  J^ ; 

Ai  Axil;  H;H;*;*;»;»;  A;  A. 


0.6 
.*.  i=0.6. 

8)8. 


4)1. 


0.26 
.-.  i=0.25. 


8)5^ 


3)1.0 
0.8 

.-.  ^  =  0.8. 

8)7. 


4)3^ 


8)1. 


0.876  0.626  0.875 

'.  1=0.876.     .-.  J=0.626.    .-.  J=0.876. 


0.76 
.-.  4=0.75. 

16)1. 


0.0626 
/.  ^j=0.0626. 


0.0626 
6 

0.3126 
.-.  ^  =  0.8126. 

0.0626 
13 


0.0626 

7 

0.4376. 
'.  A  =  0.4376. 

0.0625 
15 


0.0626 
9 

0.6626 
/.  ^  =  0.6625. 

6)1. 


1876 
626 


8125 
626 


0.16 
.-.  J  =  0.16. 


0.8126 
.-.  Jf  =  0.8126. 

7)8. 


0.0876 
.-.  JJ  =  0.0376. 

9)5. 
0.5 


11)8. 
0.27 


0.126 
.-.  1=0.126. 

0.0626 

3 

0.1876 

.-.  A=0.1876. 

0.0625 
11 


0.6875 
.-.  JJ  =  0.6876. 

6)5. 


0.88 
.-.  J  =0.83. 


4^)0.7 
0.176 


0.428571 
.-.  f  =  0.428671.       .-.  }  =  0.5.      .-.  iV  =  0.27.      .'.  A  =  0.175. 


16.  Reduce  to  common  fractions:  0.16;  0.016;  0.125;  0.13;  0.725; 
0.625;  0.00625;  0.8125;  0.03125;  0.08;  0.64;  0.016;  0.6487;  0.027; 
0.277  ;  0.68494  ;  1.846. 


0.16  =tJA  =A. 

0.726 

0.016  =  ^ih  =  Th' 

0.625 

0.125  =  iWi  =  J. 

0.00625 

0.18   =^. 

0.8125 

a- 


too 
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0.03125  =  TJtHrj  =  :Aftfc  =  yfe  =  A- 

0.08       =  T*Ty  =  A- 

0.64       =   J4=A:. 

0.016     =i^  =  ^  =  A. 

0.6437    =HH^=Mtt  =  iJtt. 

0.027     =^  =  rfTF. 

0.277     =^J^^  =  m  =  ^- 

0.68404  =  i^jWinP  =  tttM  =  MM*- 


17.   Simplify 


1.845     =li4f^  =  lttJ  =  liH  =  14|. 
2.8  of  2.27 


1.136 


2.27  =  2JJ  =  2A ;      1.136  =  ll|f  ^  =  HJJ  =  l^-^,  =  1  A- 
,.     2.8of2.27^2JjiM  =  llxggxi  =  gg  =  6}  =  6.6.  ^n.. 

1.136  lA        5    ;;    ;z^     6      ^ 

18.  Multiply  6.064  by  6.30^,  and  express  the  result  as  a  whole 
number  and  common  fraction. 

6.964  =  OS.^^  =  6?tJ  =  am  =  6}J  ; 

6.303  =  6i^|^  =  61»J  =  6JJ  ; 

61 

.••   6.964  X  6.303  =  6}ix51J  =  ^xi^  =  ??^  =  36m.  Ana, 

'*        "       22       33       242 

11 

19.  Simplify  1}  of  2^  +  6}  4-  2}  and  reduce  the  result  to  a  decimal. 

7  6 

llof2t  +  6}.2}=§x^+£x|  =  |  +  | 

2 

=  4i  +  21  =  6^=6tV  =  6.7.  Ana, 

20.  From  what  number  can  m  be  taken  9  times  and  leave  no 

remainder?  iai      iai 

0x4H=?x^  =  i5i  =  40J.  Ans, 

4 

21.  Of  what  fraction  is  17}  the  7th  part  ? 

^73  3 

22.  Add  I,  0.36,  f  h  01 12,  46.28. 

i  +  0.35  +  f  +  }  +  0.112  +  46.28 

=  0.8  +  0.36  +  0.626  +  0.76  +  0.112  +  46.28  =  47.917.  Ans. 
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23.  Reduce  to  decimals  H  >  A  > 

A;  Hi  H;  A 

• 

0.86    .  11)3. 

0.1142867 

6jai)i.7 

16)13.0         0.27 

36)4.0 

0.283 

120    ...  ^  =  0.27. 

36 

/.  a  =  0.283. 

100 

60 

90 

36 

10 

/.  Jf  =  0.86. 

150 

0.730842105263157894 

140 

19)14.0 

100 

133 

70 

70 

67 

300 

130 

280 

114 

200 

160 

175 

162 

80 

260 

76 

246 

40 

M 

38 

6 

•         m 

20 

.-.  A  = 

0.1142867. 

19 

0.384616 

100 

ISji 

95 

>.o 

60 

39 

38 

m 

120 

110 

114 

104 

60 

60 

67 

52 

30 

19 

80 

110 

78 

95 

150 

20 

133 

• 

13 

170 

70 

162 

65 

180 

171 

6 

90 

•••  A  = 

=  0.384615. 

76 

14 

.-.  U  =  0.736842105263157804. 
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24.  What  part  of  ff  is  j/n:  ? 

1241     73     If     Jim     B5 
6        17 

25.  Divide  0.0015  by  0.012,  and  express  the  result  as  a  common 
fraction  in  lowest  terms. 

012)1.6 

0.126  0.126  =  i.   Arts. 

26.  Reduce  to  decimals :  J^ ;  j^^ i  Hi  h 


0.09376 

32)3.00 
288 


0.2297 

74)17.0 
148 


7)1, 


120 
96 

240 
224 


220 
148 


0.142867 
1  =  0.142867. 


720 
666 


160 
160 


.-.  A  =  0.09376. 
„#^  =  0.00009376. 


640 

618 

22 
H  =  0.2297. 


27.  The  product  of  two  factors  is  f ,  and  one  factor  is  IJ ;  find  the 
other  factor. 

|-i-lj=:^xf  =  i.  Ans, 
8       *     ^     ^     2 

2 

28.  The  dividend  is  \ij  the  quotient  6}  ;  find  the  divisor. 

11.61  =  1x11=11.  An,. 

12     '    13    ;;z    78 

6 

29.  The  dividend  is  12}},  quotient  3,  remainder  1|<^;   find  the 
divisor. 

(12H  -  lA)-3  =  lOJ}  H-3  =  }xJiV  =  |H  =  mi'   ^ns. 

30.  Find  the  G.  C.  M.  and  the  L.  C.  M.  of  833,  1127,  1421,  343. 


833   1127 


1421 


343 


119 


161 


203 


49 


17     23     29     7 
The  G.  C.  M.  =  7  X  7  =  49.  Ans. 
The  L.  C.  M.  =  7»  X  17  X  23  X  29  =  3,889,27T.  Awa, 
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31.  Arrange  in  order  of  magnitude  ^,  }},  }f ,  H,  }{. 

«.  A.  H.  ih  «•  ^w. 

32.  Find  the  L.  C.  M.  of  |f ,  Hi  ^s- 

The  L.  C.  M.  of  15,  26,    65  =  390. 

The  G.  C.  M.  of  17,  51,  102  =  17. 

/.  the  L.  C.  M.  required        =  W  =  22^. 

33.  Find  the  G.  C.  M.  of  }},  ^,  {},  and  6). 

The  G.  C.  M.  of  65,  39,  91,  13  =  13. 
The  L.  C.  M.  of  68,    2,  64,    2  =  1088. 
.'.  the  G.  C.  M.  required  =  xi|f. 

34.  Reduce  to  common  fractions:  7.2011 ;  6.954. 

7.201  i = ^^ii^ = mn-     «-954 = 6»||^ = 6tH = 6^1 = m 

35.  Simplify  3}  x  1^  +  4^  -  3^. 

2       2  6 

3Jxl^  =  ^xg  =  4; 

2        9 
3ixl^  +  4A-3ft_4  +  4A-3A^4H^7    ^^ 

5J  -  7}  ^  28,'j  +  i         &J-A  +  i        5i      8 

36.  Simplify  8|  +  5^  x  3f  -  7^ 

3t  +  2J-4A 

51x3|  =  lixi  =  lfl  =  17». 

'        ^       ;2       7         7  ^ 

6|  -f  5^  X  3»  -  7|_0|  +  17|  ~  7^^945  4-  2420  -  1015 
3i  +  2i-4iV         3i  +  2J-4A       448  +  360-574 

37.  Simplify   2^-1^  +  9^ 

2jf  -  1  ^  -f  9tV  ^  616  -  330  +  2000  _  2286  _  2    ^^ 
4j_2J+13^     924-495  +  3000     3429     3* 

38.  Simplify  C3. 71  -  1.908)  x  7.0.3, 

2.2-^ 
(3.71  -  1.008)  X  7.03  _  1.802  x  7.03  _  12.66806  _  ^  g^^^^    ^^ 
2.2-^  2i-j  2 
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39.  Simplify  — ^t^* —  x  J  of  J^^  • 

^    ^  IJ  of  i  -  lOJ     ^       13J  of  6i 

1 J  of  4  -^  lOJ     ^       13i  of  6i 

2  3 

40.  Simplify  IJ  of  2^  +  6J  -5-  2J  +  f  6J  +  0-24  +  0.53\ , 

\  2.2  ~  0.64  / 

7  5 

liof2t=§xf  =  |=4i;        6J-.2}=^xl  =  |  =  2i; 

2 
0.24  +  0.53^T^4M^A4- A^  544-120  ^174^  87 
2.2-0.64       H-ii      2J-iJ     495-145     350     175 

1 J  of  2J  +  6}  -^  2f  +  ( 6i  +  Q'24  +  0.53\  ^  4 j  ^  gj  +  5i  +  t% 

V  2.2  -  0.64  / 


9 


41.  Simplify  0.9  of  f  of  ^  of  15}. 

0.9  of  4  of  i  of  15}  =:?-  X  2  X  ^  X  ?^  =  — 
^      ^  ^     ;0     ^     T      4      16 

42.  What  part  of  }  is  i  ? 

2 
2     3     2     2     4 


2      2 


1      2      1^3     3      .„„ 
--T--  =  -x-  =  —    Ans. 


=  5^^.  i4  ns. 


43.   What  part  of  0.390625  is  0.05  ? 

16 

0.05  ^      WW 


0.390625     ;|JJJ      3PP^;2^ 

125 

44.   What  fraction  of  0.2045  is  0.09  ? 

4 

0.09   ^   A   ^  y  ^^  RP^ 

0.2045  im  99  m? 

n    0 


10    . 

— •   Ans. 
125 


4 
9 
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45.   Redace  to  decimals :  }f ;  \^;  ^. 

0. 731343283582080552238806970140253 


67)40.0 


469 

210 
201 

00 
67 

230 
201 


0.84031506 


73)62.0 

584 


360 
292 

680 
657 


200 
268 


230 
210 


220 
201 


100 
184 

560 
536 


110 
73 

370 
365 


240 
201 


300 
336_ 

550 
536 


600 
438 

62 
f}=  0.84031506. 


540 
536 


140 
134 


400 


600 
536 

640 
603 


650 
603 

470 
460 


0.378 


370 
a35 


37)14.0 
111 


200 
259 


310 
206 

14 
if  =  0.378. 


350 
335 

150 
134 

KiO 
i:U 


100 
67 

2(?8 


620 
603 


200 
201 


590 
536 

540 


170 
134 

360 
335 

250 
201 

40 


If  =  0.731343283582080552238805070140253. 
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46.  The  G.  C.  M.  of  three  numbers  ifi  15,  and  their  L.  C.  M.  is  460. 
What  are  the  numbers  ? 

The  G.  C.  M.  =    15  =  3  x  5. 

The  L.  C.  M.  =  450  =  2  X  3«  X  52  =  (3  X  5)  X  2  X  3  X  5. 

.*.  the  numbers  are  15  x  2  =  30,  15  x  3  =  45,  15  x  5  =  75. 

47.  A  merchant,  after  selling  5J  yards  and  3}  yards  from  a  remnant 
of  calico,  found  that  he  had  7{  yards  left.  What  was  the  entire  length 
of  the  remnant  ? 

5i  +  3i  +  7*  =  15^^±J^^^  =  15U  =  16A  =  16A. 

16^  yards.  Ans, 

48.  If  3f  yards  of  cloth  are  required  for  a  coat,  how  many  coats 
can  be  made  from  56^  yards  of  cloth  ? 

15 

66J  +  3}  =  22?X:i=15.  Ana. 

49.  A  grocer  bought  a  hogshead  of  sugar  weighing  744  pounds  at 

4}  cents  per  pound,  and  sold  it  at  5^  cents  per  pound.    How  much  did 

he  gain  ? 

03      o 


5J-4}  = 


10-7 

8 


3 

—Mi 

8 


Jii  X  ~  cents  =  270  cents  =  92.70.  Ana. 


50.  A  man,  after  selling  }  of  his  field,  sold  f  of  the  remainder  and 
then  had  13|  acres  left.     How  many  acres  did  he  own  at  first  ? 


l-?=^ 
00' 


2of  1  =  ?; 
7         9     0 


9     0     9' 


1-4  =  1 
0     0 


3      8 

134  acres  -j-  -  =  ^  x  22  acres  =  24  acres.  Ans. 
•  9^3 

51.  A  railroad  train  passed  over  |^  of  its  route  in  3}  hours.  In 
how  many  hours  would  it  pass  over  the  entire  route  ?  In  how  many 
hours  over  |  of  the  route  ?  i  ?  A  ? 


6 
34  +  — =  ^x?2  =  6.  Am. 

^    12    ;z     7 

?  of  6  =  —  =  21.  Ana. 
5  6        ' 


I    of  -^  =  —  =  5J.  Ana. 


1.  of  ^  =  ?I  =  3f  Ana. 

H  7 


■V- V 


LiT^ijcran*  ajsjjsmxtil. 


S£    A  'i#in^.  i*tuiic  ubCl^l  11  Jmt  xbt  -vuins-  of  K^ 


-^i^ai 


Tilt  lurter  »  «uiLkl  v.  4.A  lt«i.  •vbtt  nfucnr 
iu*r.*!r*  "Lilt  Tuut  iif  4  -  Itnt 


m 


?• 


±       z 


Ji«  =  l:i? 


Jlus 


?1 


:4T 


-.      ^r. 


4        r         ^ 
r         4         ,ir 


:«<.i;   ^;  iJV  ;»*T  til."!-  L.w  n^ri  Las  be  <vLn.fd  in  tbt  fomr  days 
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56.  A  coal  dealer  sold  100  tons  of  coal.  If  he  shipped  by  six  cars 
14},  14]^,  14^,  14^,  14j^,  14^  tons  respectively,  how  many  tons 
must  he  load  on  the  seventh  car  to  complete  his  shipment  ? 

14J  +  14^  +  14^  +  14A  +  14^  +  14^ 

=  841iJ  =  85JH.  100-85iH=14fM.  Ans. 

57.  The  moon^s  diameter  is  ^  that  of  the  earth,  and  the  sun^s 
diameter  is  110  times  that  of  the  earth.  What  fraction  of  the  sun's 
diameter  is  the  moon's  diameter  ? 

1         3 


1^  110  =  1.  X 
11  11      110 


1210 


Ans, 


58.   If  a  silver  rupee  in  Calcutta  is  worth  $  }f ,  what  is  the  value  in 
dollars  and  cents  of  a  fan  costing  4}  rupees  ? 

3 

4}x$  — =  — x$^  =  $— =  $2.34.  Ans. 
*         26      ^         26         60 


59.  If  a  man  can  do  3^  of  a  piece  of  work  in  26  days,  what  fraction 
of  the  work  can  he  do  in  62f  days  ? 

25 days  -^^^^x^b  days  =  ^  days. 

62f^?I5  =  J?xA  =  l?.  ^„,. 
^2         T       %/t^     36 

6 

60.  I  paid  a  tailor  $3}  a  yard  for  6}  yards  of  broadcloth.  On 
measuring  it,  I  found  that  there  were  only  4}  yards.  How  much 
money  ought  the  tailor  to  return  ? 


8 


8 


-  of  $3J  =  ?x  $-  =  $—  =  $1.31.  Am. 
8        '''82         16 

61.  From  a  tank  full  of  water  }  of  the  water  was  drawn  off.    Then 

36  gallons  were  added,  and  the  tank  was  just  half  full.     What  is  the 

capacity  of  the  tank  ? 

2_1_1, 

3     2     6 

35  gallons  -r-  -  =  6  x  36  gallons  =  210  gallons.  Ans, 
6 
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62.  What  number  exceeds  the  sum  of  its  fourth,  fifth,  sixth,  and 
seventh  parts  by  101  ? 

111.  1  _  105 -I- 84 +  70  + 60  _  319 
4     6     6     7  420  420 

^     319  _  101 
420     420* 

63.  A  trader  bought  wheat  at  75  cents  a  bushel,  and  sold  it  at  71 
cents  a  bushel.    How  many  cents  did  he  lose  on  every  dollar  he  paid  ? 

He  lost  75  cents  —  71  cents  =  4  cents  on  every  75  cents. 
Therefore,  he  lost  ^. 

A  4 


3 


of  f.^  cents  =  y  cents  =  5}  cents.  Ans, 


64.  How  many  bushels  of  potatoes  at  9 }  per  bushel  will  pay  for 
16  bushels  of  wheat  at  $  ^  per  bushel  ? 

^      ^^0  5 

5 

26 

0^^^?  =  f?x?  =  26.  Ana, 
6         5      ^      J5 

65.  From  a  piece  of  calico  containing  35{  yards,  there  have  been 
sold  at  different  times  12}  yards,  2}  yards,  2^  yards,  and  8|  yards. 
How  many  yards  remain  ? 

12}  +  2i  +  2A  +  8}  =  24^^±^^^±^  =  24}}  =26^. 

35J  -  26  A  =  Q^^  =  91}.  Ans. 

66.  If  gun  metal  is  composed  of  90|  parts  of  copper  to  0)  parts  of 
tin  by  weight,  how  many  ounces  of  tin  are  there  in  one  pound  (16 
ounces)  of  gun  metal  ?  how  many  ounces  of  copper  in  one  pound  ? 

90J  +  9i      100      200 

19  ^8 

^-^  X  f.fi  ounces  =  f^  ounces  =  1  J}  ounces,  tin.  Ans. 

25 

36  ounces  —  IJJ  ounces  =  14JJ  ounces,  copper.  Ans. 
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67.  One  man  mows  J  of  a  field,  a  second  f  of  it,  and  a  third  ^  of 
it.     What  fraction  of  the  field  remains  to  be  mowed  ? 

1.26  _74-64-5_18_6 
8     7     21  21  21     f 

1-5  =  1.  Ans. 

7     7 

68.  Bell  metal  by  weight  consists  of  4  parts  of  copper  to  1  part  of 
tin.  What  is  the  cost  of  a  bell  weighing  12,400  pounds,  if  the  copper 
costs  10  cents  per  pound,  the  tin  22}  cents  per  pound,  and  the  cost  of 

making  is  $500? 

4  4  11 

=  -,  copper.  —^ —  =  -,  tin. 


1+4     6  1+4 

4      2480 

i  xX'f^W  pounds  =  9920  pounds,  copper. 

.      2480 

=■  X  X^ififi  pounds  =  2480  poimds,  tin. 

9920  2480  $1884.80 

0.19  0-22^                                  558.00 

89280  1240                                    600.00 

9920  4^  $2942.80  Ans. 


1884.80 


668.00 


69.  If  an  ore  loses  ^  of  its  weight  in  roasting,  and  ^  of  the 
remainder  in  smelting,  how  many  tons  of  ore  must  be  mined  to  obtain 
466  tons  of  pure  metal  ? 


j_17_23  Ix  — =— .  23     23  ^437-184  _  263 

40     40*  19     ^P     96*  40     95  760  760* 

6 

466  +  ?5§=  466  X  Z?2  =  ?M155=  1.399m.  Ans, 
760  263        263  *" 

70.   The  amount  of  starch  in  potatoes  is  ^  of  their  weight,  but  the 

amount  that  can  usually  be  extracted  is  only  y^.     How  many  pounds 

of  starch  can  be  obtained  from  100  pounds  of  potatoes,  and  how 

many  pounds  of  starch  will  be  left  in  the  potatoes  ? 

9      20        .^ 
JLx;^=^=13J.  Ans. 

3 

11        2 

-     xXW  =22.  22  -  13J  =  SI  Ans. 
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-<,    >  ^v 


t 


71.  How  many  pairs  of  trousers,  each  pair  requiring  2f  yards,  can 
be  made  from  83}  yards  of  cloth  ? 

7       2 
33J  +2f  =^  X  ^=  14.  Ans. 

72.  If  3}  yards  of  cloth  are  required  for  a  shirt,  how  many  shirts 
can  be  made  from  12  pieces  of  cloth,  each  piece  measuring  47}  yards  ? 

H         "^      i     n 


73.  Green  coffee  when  roasted  loses  \  of  its  weight.  If  a  dealer 
buys  green  coffee  at  22)  cents  a  pound,  and  sells  it  roasted  at  30  cents 
a  pound,  what  will  be  his  gain  in  selling  1000  pounds  of  roasted  coffee, 
the  cost  of  roasting  the  whole  quantity  being  $2.25  ? 

1000  X  « 0.22i  =  $225.        $225  +  $2.25  =  $287,«J,  cost. 

-  •         0.05 

-  X  1000  K  $0.?^  =  $250,  selling  price. 
9 

$250-^227.25  =  $22.76.   Ans. 

74.  If  an  iron  bar,  when  heated  1  degree,  expands  i^j'^^^  of  its 
length,  what  is  the  length  at  212  degrees  of  a  bar  whose  length  at  32 
degrees  is  lOJ  feet  ? 

IBO  X  mW  X  lOJ  =  ;j?p  X      ^ 


212  -  32  =  180. 


65 


^J5_   65 


HW^      6      4782 
797 


75.   If  a  horse  eats  ^  of  a  ton  of  hay  in  30  days,  how  long  will 
4^  tons  of  hay  last  5  horses  ? 

17  7 

1  horse  in  1  day  eats  —  x  —  tons  =  -i—  tons. 

30     16  480 

7  7 

5  horses  in  1  day  eat  ^  x  -^  tons  =  —  tons. 

m  96 


96 
7      48 

^      90     ;p      7        6  ' 

5 


67}  days.   A^is. 
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76.   If  4  is  added  to  both  terms  of  the  fraction  {i,  by  how  much 
is  the  value  of  the  fraction  increased  ? 


11  +4_15_3 
16  +  4     20     4' 


3 
4 


11 
16 


1^-11  =  1.  ^n,. 


16 


16 


77.   If  4  is  subtracted  from  both  terms  of  the  fraction  ^,  by  how 
much  is  the  value  of  the  fraction  decreased  ? 


11^4 
16-4 


2_ 

12' 


U 
16 


7_ 
12 


33-28      5     ^„. 


48 


48 


78.  Find  the  least  number  of  apples  that  arranged  in  groups  of  8, 
9,  10,  or  12  will  have  just  6  over  in  each  case. 
The  L.  C.  M.  of  8,  9,  10,  and  12  is  360. 


2 
2 


8 


9 


10 


12 


9 


6 


2  9  6 

360  +  6  =  366.  Ans, 


79.  The  diameter  of  a  bicycle  wheel  is  2|  feet,  and  the  circumfer- 
ence \a  3f  times  the  diameter.  How  many  times  does  the  wheel  turn 
in  going  1  mile  (5280  feet)? 

80.  What  is  the  least  number  of  yards  of  carpet  in  a  roll  that  can 
be  cut  into  lengths  of  exactly  13|  yards,  8  yards,  or  llf  yards  ? 

13i,8,llt  =  |,  §,  ^. 

The  L.  C.  M.  of  40,  8,  80  =  80. 

The  G.  C.  M.  of    3,  1,    7  =  1. 

. '.  the  L.  C.  M.  of  the  fractions  =  80. 
80  yards.  Ans, 

81.  What  is  the  length  of  the  longest  chain  that  will  exactly  meas- 
ure the  sides  of  a  field  whose  lengths  are  respectively  135^  yards, 
118}  yards,  152  yards,  and  202j  yards  ? 

1216  1064  152  608 

"3" 


135^,  118},  152,  202}  = 


9   '      9   '     1 

The  G.  C.  M.  of  1216,  1064,  152,  608  =  152. 
The  L.  C.  M.  of       9,       9,      1,      3  =  9. 
/.  the  G.  C.  M.  of  the  fractions         =  ^^. 
^^  yards  =  16}  yards.  Ans. 
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82.  Find  the  least  multiplier  of  },  ^j^  and  }}  that  will  make  each 
product  an  integral  number. 

The  least  multiplier  that  will  make  }  an  integer  is  f . 
The  least  multiplier  that  will  make  )^  an  integer  is  f|. 
The  least  multiplier  that  will  make  }|  an  integer  is  }|. 

The  L.  C.  M.  of  9,  27,  46  =  136. 

The  G.  C.  M.  of  7,  14,  28  =  7. 

.*.  the  L.  C.  M.  of  the  multipliers  =  ^^. 

^^  =  19f  Ans. 

83.  Find  the  least  integral  number  that  is  exactly  divisible  by  6|, 
3),  and  7. 

6i,Si,7=^,  I,  I. 

The  L.  C.  M.  of  21,  7,  7  =  21. 

The  G.  C.  M.  of  4,  2,  1  =  1. 

.*.  the  L.  C.  M.  of  the  fractions  =  21. 

Since  21  is  integral,  21  is  the  number  required. 

84.  Four  bells  commence  tolling  together,  and  toll  at  intervals  of 
1,  1|,  1^,  and  1^  seconds,  respectively.  In  how  many  seconds  will 
all  four  toll  again  at  the  same  instant  ? 

The  L.  C.  M.  of  1,  9,  13,  13         =117. 
The  G.  C.  M.  of  1,  8,  12,  10        =  1. 
.•.  the  L.  C.  M.  of  the  fractions  =  117. 

117  seconds.  Ana. 


85.   What  number  multiplied  by  ^^  of  A  oi  29^  will  give  102}  for 
the  product  ? 

'fJ0t^ot2^       fl        J       9      ??      9        ' 

i 
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86.  How  many  miles  an  hour  must  a  man  walk  to  go  28  miles  in 
7^  hours  ? 

28-^7A  =  ??x^  =  ^  =  3}.  Arts. 

4 

87.  If  the  rent  of  &^  acres  of  land  is  $21},  what  will  be  the  rent 
of  19^  acres  at  the  same  rate  ? 

4 

88.  If  the  English  acre  is  '—^  of  an  Irish  acre,  how  many  English 

49 

acres  are  there  in  218}  Irish  acres  ? 


218}-n51i  =  2^x-^x  49  =  343.  Ans. 

^   49     i    m 


89.  Resolve  the  denominator  of  }}  into  ite  prime  factors ;  from  the 
result  state  the  number  of  figures  the"  equivalent  decimal  will  have, 
and  the  number  that  will  precede  the  repetend. 

48  =  2*  X  3. 

Since  the  highest  power  of  2  or  5  in  the  denominator  is  the  fourth, 
the  repetend  will  be  preceded  by  4  figures.  Since  the  only  factor  of 
the  denominator  besides  2  and  5  is  3,  the  repetend  will  consist  of  1 
figure.    Therefore,  the  decimal  will  contain  6  figures. 

90.  Find  the  greatest  common  measure  of  9083,  9207,  8897. 


9083 

38 

9207 

7)8897 

11 

341 

1271 

293 

31 

41 

31)9083 

31)1271 

62 

124 

288 

31 

279 

31 

93 

93 

the  G.  C.  M.  =  31.  Ans. 


22(y 
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CtBtt  HX 


X   Iteduce  il  pk.  5  qt.  I  pc  to 

pints. 

pk.        qt        pt. 

:)  5  1 

8 


S.  Beduce  1715^  bu.  t»  pint^ 

64 


29 
2 

5^ 


42 


5<^pi.  ^w#. 


2.  R^nce  42^  pt.  (dry  inea»- 
are)  to  higher  anita. 

2  [4284  pi. 
8  2117  qt. 
4l204  pk,  .  .  .  6qt. 

60  bu.  5  qt  An$. 

3.  Reduce  24  gal.  2  qt.  1  pt. 

2  gi.  to  gills. 

gal.    qt.    pt.    gi. 

24       2       1       2 

4 

m 

2 

1»7 
4 

7W 

7iK)gi.  y|?i«. 

4.  Reduce  3047  gills  to  higher 
units. 


109,793  pt.  Am*. 


6.   Reduce  506  drj  qojurts  to 
higher  unitOw 


8 
4 


508  qt. 


r>:{pk.   .  .  .  4ql. 


4 
2 
4 


3047  gi. 


701  pt  .  .  .  3gi. 
380 qt.  .  .  .  Ipt. 


95  gal. 
95gal.  Ipt  3gi.  Am. 


15  bu.  .  .  .  3pk. 
15 bu.  3pk.  4qt  Ans. 


7.   Reduce  1016  liquid  pints  to 
higher  units. 


2 
4 


1016  pt 


608  qt. 


127  gal. 

127  gal.  Ans. 


8.   Reduce  44  gal.  3  qt.  1  pt  to 
pints. 


gal. 

44 

4 

179 
2 

359 


qt 
8 


pt 
1 


359  pt  Atu, 
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9.   Reduce   44  bu.   3  pk.    7  qt. 


1  pt.  to  pints. 

bu.         pk. 
44  3 

4 
170 

8 


qt. 
7 


pt. 
1 


1439 

2 

2879 


2870  pt.  Am, 


10.   Reduce  272  liquid  quarto 
to  dry  quarto. 

17       ^1 
272x5Zl=;2T;Zx2?ixA 
67i     ^  ^      4      m 

=  525  =  233}. 
4 

233|qt.  Ans. 


11.  Reduce  429  dry  quarto  to  liquid  quarto. 

16 

_2496 

67i      ^'^        6       ;23Z         6 

n 


=  499i. 


499^  qt.  Ans. 


Bzercise  71.    Page  150. 


1.  Add  5  bu.  3  pk.  6  qt.  1  pt. ; 
6  bu.  2  pk.  7  qt  ;  7  bu.  1  pk.  1  qt. 
1  pt. ;  1  pk.  7  qt. ;  2  bu.  3  pk.  1  pt. 

bu.         pk.        qt.         pt. 


6 
6 
7 
0 
2 


3 
2 
1 
1 
3 


6 

7 
1 

7 
0 


1 
0 
1 
0 

1 


23  0  6  1 

23  bu.  6  qt.  1  pt.  Ans. 

3.  Add  4  gal.  3  qt.  1  pt. ;  3  gal. 
2  qt.  1}  pt.  ;  12  gal.  3  qt. ;  14  gal. 
1}  pt. ;  5  gal.  2  qt.  1  pt. 

gal.        qt.         pt. 

4  3  1 
3           2  1} 

12  3  0 

14  0  li 

5  2  1 


41 


0  1 

41  gal.  1  pt.  Ans. 


2.  Add  60  gal.  3 qt  1  pt  3gi. ; 
12  gal.  1  qt.  1  pt  1  gi. ;  5  gal.  2  qt. 
Ipt2gi. ;  76gal.  3qt  1  pt3gi.; 
80  gal.  3  qt  1  gi. ;  17  gal.  1  qt 
1  pt  3  gi. 


gal. 

60 

12 

6 

75 
80 
17 


qt 

3 

1 

2 

3 

3 

1 


pt 
1 
1 
1 
1 
0 
1 


3 
1 
2 
3 
1 
3 


243  1  0  1 

243  gal.  1  qt  1  gi.  Ans. 

4.   Subtract  6  bu.  1  pk.  6  qt 
1  pt  from  5  bu.  3  pk.  3  qt. 

bu.        pk.         qt.         pt 
5  3  3  0 

5  16  1 


1  4  1 

1  pk.  4  qt  1  pt.  Auft. 


•>**•» 


Ai*\  V  s*  I  1.  AKmiMri' 


^     1 


^i- 


M' 


]  1" 


1 


I" 


I' 


I" 
li 


6     A  1 


L'  . 

•  / 

I" 
I  : 
It' 


I.. 


!  : 


>y     1 

•'   L'  ;  .   • 

B 

I    ». 

o  /    I  :     . 

1 

;.     ;    -.H   I  .. 

■• 

1    b^.    .,   lu..    1   ,;:      1    I  •       ^4,. 


♦V.'  LfwL  •  I."     '   '■'' 


1  . 


A- 
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1     Miiin]i  \  1'.  p,,, 
P'l-  q;. 


i.; 


1'- 

7<' 

ii 


l.i'M  ;:;,.    i  n'.    ^</ 


2     %i       ..      J 
'  i 


!•:.  •■  (/ 


4    Muitii  v  i'«J  r... 
o  -.   tn-  1:- 


♦1       •     '    I 


'^'  'J.  ' 


At. 


I  - 


• 


:\-2  \  b..,  'J  i/i.  :; ..:  1  T-    «■*** 


1,    l*i\n!»  :>4  ff;t'.  H  •«:  1  *:-  r/  . 


r., 


ii. 


T.: 


n 


i  '•     Jlfi. 


I  I..*.      .  .J.      1  1  • 
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7.   Divide  147  gal.  2  qt.  1  pt. 
2  gi.  by  17. 


gal. 
171147 


qt. 
2 


pt. 
1 


2 


8  2  12 

8  gal.  2  qt.  1  pt.  2  gi.   Ans. 


8.   Divide  64  bu.  3  pk.  2  qt.  1 
pt.  by  11. 

bu.         pk.         qt.         pt. 
11164  3  2  1 

4  3  7  1 

4  bu.  3  pk.  7  qt  1  pt.   Ans. 


9.   Divide  34  bu.  3  pk.  6  qt.  1  pt.  by  16. 


bu. 
16134 


pk. 
3 


qt. 
6 


pt. 
1 


2  1 

2  bu.  1  pk.  2  qt.  1  pt.    Ans, 


Bzercifle  73.    Page  152. 


1.   Reduce  27,687  gr.  to  higher 
troy  units. 


24 

27587  gr. 

20 

1149dwt..  . 

.  11  gr. 

12 

57  oz.    .  . 

.    9dwt 

4  lb.    .  . 

.    9oz. 

4  lb.  0  oz.  9  dwt.  11  gr.   Ans. 

2.  Reduce  34,662  pounds  avoir- 
dupois to  long  tons,  etc. 


112 
20 


34652  lb. 


309  1.  cwt ...  44  lb. 


16  1. 1  ....  9 1.  cwt. 
16  1. 1.  9  1.  cwt.  44  lb.   Ajis. 

3.  Reduce  136,861  ounces  avoir- 
dupois to  higher  units. 


16 

136851  oz. 

00 

8663  lb 3  oz. 

20 

85  cwt.  ...  63  lb. 

4 

4  t 6  cwt. 

t.  6  cwt  63  lb.  3  oz.  Ans. 

4.  Reduce  864,206  gr.  to  higher 
troy  units. 


24 
20 

12 


864205  gr. 


36008  dwt  .  .  .  13gr. 


1800  oz 8  dwt 


150  lb. 
160  lb.  8  dwt  13  gr.   Ans. 

5.   Reduce  864 , 205  gr.  to  higher 
avoirdupois  units. 

864206 


864,206  gr.  = 


lb. 


7000 

=  123tW&  Ife. 

=  123  lb.  7^  oz.  Ans. 

6.   Reduce  6  lb.  7  oz:  6  dwt. 
12  gr.  to  grains. 

lb.     oz.    dwt.     gr. 
6        7        6        12 
12 
67 
20 


1346 
24 


^'l.^V^^,    A»A, 
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7.    Reduce  745  lb.  avoirdupois 
to  troy  measures. 

746  lb.  avoir.  =  746  x  7000  gr. 
=  6,215,000  gr. 


24 
20 
12 


5216000  gr. 


217291  dwt.    .  .   .    16  gr. 


108(54  oz 11  dwt 


905  lb 4  oz. 

905  lb.  4  oz.  11  dwt.  16  gr.  Aris. 

8.   Reduce    745    lb.    troy    to 
avoirdupois  measures. 

144 


140 


745  lb.  troy  =  m  x  £^  lb.  avoir. 


m^ 


.-14|f  UL.  lilW. 

9.  Reduce  1,440,445  oz.  avoir- 
dupois to  higher  units. 


16 

100 

20 


1440445  oz. 


90027  lb 13oz. 

900  cwt.  ...  27  lb. 


45 1. 
45 1.  27  lb.  13  oz.  Ans. 


10.  Reduce  5,640, 773  oz.  avoir- 
dupois to  higher  units. 


16 

100 

20 


5640773  oz. 


352548  lb 6oz. 

3525  cwt.  .  .  .  481b. 


176 1 5  cwt. 

176  t.  5  cwt.  48  lb.  5  oz.  Ans. 

11.  Add  48  t.  18  cwt.  75  lb. 
6  oz.  ;  25  t.  12  cwt.  27  lb.  8  oz.  ; 
51  t,  10  cwt.  44  lb.  ;  80  t.  5  cwt. 
6  oz. ;  19  cwt.  27  lb.  ;  25  lb.  8  oz. ; 
5t.  5  cwt.  51b. 


t. 
48 
25 
51 
80 


cwt. 
13 
12 
10 
5 
19 


lb. 
75 
27 
44 
0 
27 
25 


oz, 
6 
8 
0 
6 
0 
8 
0 


212      6      4     12 
212 1.  6  cwt.  4  lb.  12  oz.  Ans. 

12.  Add  13 lb.  4  oz.  8  dwt.  6  gr.; 
251b.  8oz.  13  dwt.  20  gr. ;  8  1b. 
11  oz.  14  gr.  ;  201b.  16  dwt.  8gr.  ; 
15  lb.  9  oz.  12  dwt.;  4  oz.  3  dwt. 

lb.  oz.  dwt.  gr. 

13  4  8  6 

25  8  13  20 

8  11  0  14 

20  0  16  8 

15  9  12  0 

4  3  0 


84 


2 


14 


0 


84  lb.  2  oz.  14  dwt.  Ans. 


13.  Subtract  23  lb.  8  oz.  19  dwt. 
10  gr.  from  58  lb.  6  oz.  17  dwt 
21  gr. 

lb.  oz.         dwt         gr. 

58  6  17  21 

23  8  19  10 

34  9  18  11 

341b.  9oz.  18  dwt  11  gr.  Ans. 

14.  Subtract  17  t  7  cwt.  17  lb. 
6  oz.  from  25 1  13  cwt  15  lb.  12  oz. 

t.  cwt         lb.  oz. 

25  13  16  12 

17  7  17  6 

8  5  98  6 

8 1  6  cwt.  98  lb.  6  oz.  Ans. 
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15.  Multiply  3  lb.  4  oz.  8  dwt. 
10  gr.  by  10. 

lb.  oz.  dwt.  gr. 
3  4  8  10 
10 

3:]  8  4  4 

33  lb.  8  oz.  4  dwt.  4  gr.  Am, 

16.  Multiply  6 1.  10  cwt.  67  lb. 
4  oz.  by  15. 

t.  cwt.         lb.  oz. 

6  10  67  4 

16 


83 


0  8  12 

83 1.  8  lb.  12  oz.  Am. 


17.  Divide  17  t.  19  cwt.  79  lb. 
8  oz.  by  8. 

t.    cwt.    lb.    oz. 
8|17    19    79    8 
2     4    97    7 
2  t.  4  cwt.  97  lb.  7  oz. ,  Am. 

18.  Divide  60  lb.  6  oz.  10  dwt. 
20  gr.  by  7. 

lb.        oz.      dwt.        gr. 
7|60  6  10  20 

8  7  b3  20 

8  lb.  7  oz.  16  dwt.  20  gr.  Am, 

19.  How  many  bags  each  hold- 
ing 2  bu.  1  pk.  3  qt.  are  required 
to  hold  234  bu.  1  pk.  4  qt.  of 
com  ? 


bu. 

pk. 

qt.    bu. 

pk. 

qt. 

2 

1 

3    234 

1 

4 

4 
9 

4 
937 

8 
76 

8 

7500  ^  75  = 

100. 

Ana. 

20.  What  is  the  value  at  4^ 
cents  a  pound  of  a  calf  weighing 
184  lb.  0  oz.  ? 

184  lb.  6  oz.  =  1841*^  lb.  =  184i  lb. 

184t  X  $0,045  =  0.045  x  %\U\. 

$184f 
0.045 


16J 
920 
736 

$8,296} 


$8.30.  Am. 


21.  How  many  tablespoons 
each  weighing  2  oz.  17  dwt.  12  gr. 
can  be  made  from  165  oz.  6  dwt. 
of  silver  ? 


oz. 

dwt. 

gr. 

oz. 

dwt 

2 

17 

12 

156 

5 

20 

20 

67 

3105 

24 

24 

i:380 


74520 


54 

138^^)7452(1 
690 


652 
552 


54.  Ans. 
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Bxercise  74.    Page  155. 


1.   Reduce  S  yd.  2  ft.  to  inches. 

yd.        ft. 

3  2 

_S 

11 

12 

132  in.  Ans. 


132 


2.   Reduce  4  mi.  124  rd.  3  yd. 
2  ft.  to  feet. 

mi.         rd.        yd.       ft 
4  124  3         2 

320 
1404 

_J>i 
7725 

3 

23177 


23,177  ft  Ans, 


3.   Reduce  27  rd.  4  yd.  9  in.  to 

inches. 


rd. 

yd. 

ft   in. 

27 

4 

0    9 

5i 
1521 
3 

4571 
12 

« 

5499 

5499  in.  . 

4.   Reduce  290  leagues  to  feet. 

leagues,    knots,      ft 
290  0  0 

3 

870 

6086 


5294820     5,204,820  ft.  Afl8. 


5.   Reduce  82,976,432    in.    to 
higher  units. 

82976432  in. 


6914702  ft 8  in. 


2304900  yd.    ...  2  ft 
2 


4609800  half  yd.      [ =4  yd. 


419072  rd.  .  .  .     Shalfyd. 


12 
3 

11 

320, 

1309  mi.  .  .  .  192  rd. 

1309 mi.  192  rd. 4 yd.2ft  8 in.  Ana. 

6.   Reduce  7  mi.  8  yd.  1  ft. 
6  in.  to  inches. 

mi.     rd.     yd.     ft     in. 
7        0       3        16 
320 


2240 

.      H 

12323 
3 

36970 
12 


443646       443,646  in.  Ans. 

7.   Reduce  22  mi.  222  rd.  4  ft. 

8  in.  to  inches. 


mi.   rd. 

ft. 

in. 

22   222 

4 

8 

320 

7262 

161 

119827 

12 

1437932    1,437,932  in.  Ans. 
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8.  Reduce  712  mi.  to  feet. 

mi. 

712 

6280 

3769360 

3,769,360  ft.  Ans. 

9.  Reduce     640,461    ft. 
higher  units. 


to 


3 
6J 

11 
320 


540451  ft. 


180160  yd 1  ft. 

2 


360300  half  yd.  [=3  yd. 


32764  rd 6  half  yd. 

102  mi.  .  .  .  114  rd. 

102  mi.  114  rd.  3  yd.  1  ft.  Ana. 

10.   Reduce     271,266    in.    to 
higher  units. 


12 

3 

5} 


271266  in. 


22604  ft 8  in. 


7bU  yd 2  ft. 

2 


11  16068  half  yd.       [=  4^  yd. 

32o[j369  rd 9  half  yd. 

4  mi.  ...    89  rd. 

mi.      rd.      yd.      ft.      in. 
4         89        41"       2         8 

1         6 

4         89        5  12 

4  mi.  89  rd.  6  yd.  1  ft.  2  in.  Ans. 

11.   Reduce     723,964     ft.     to 
higher  units. 


3 

6i 

11 
320 


723964  ft. 


241321  yd 1  ft. 

2 


482642  half  yd.       [=3  yd. 


43876  rd 6  half  yd. 

137  mi.  .  .  .  3(J  rd. 
137  mi.  36  rd.  3  yd.  1  ft.  Ans, 


12.   Reduce     233,206    in.     to 
higher  units. 


12 
3 

6i 

11 
320 


233206  in. 


19433  ft.    ...  9  in. 
6477  yd.  ...  2  ft. 
2 


12954  half  yd. 


1177  rd. 


mi. 
3 


3  mi. 

rd. 
217 


[=31  yd. 
7  half  yd. 
217  rd. 


yd. 

3jr 


ft. 

2 

1 


m. 
9 
6 


3        217        4  13 

3  mi.  217  rd.  4  yd.  1  ft.  3  in.  Ans. 

13.   How  many  feet  high  is  a 
horse  16  hands  high  ? 

1  hand  =  4  in.  =  J  ft. 

16  X  J  ft.  =  J^  ft.  =  5J  ft.  Ans. 


14.  Add  6  nd.  120  rd.  3  yd.  2 
ft.  2  in. ;  18  mi.  15  rd.  1  yd.  1  ft. 
6  in. ;  3  mi.  215  rd.  2  yd.  2  ft.  3 
in.;  7  mi.  95  rd.  1  yd.  1  ft.  8  in. 


mi. 

rd. 

yd. 

ft. 

in 

6 

120 

3 

2 

2 

18 

15 

1 

1 

6 

3 

215 

2 

2 

3 

7 

95 

1 

1 

8 

35 

126 

'ir 

1 
1 

7 
6 

35   126 


0 


36  mi.  126  rd.  4  ^jd.  \  vcw,  xV\^.^, 
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15.  Subtract  3  mi.  217  rd.  4 
yd.  1  ft.  3  in.  from  4  mi.  100  rd. 
3  yd.  2  in. 

mi.      rd.      yd.      ft.      in. 
4       100        3         0        2 
3       217        4         13 

202        Sj^      1       11 
1        6 

202        4         0        o 

202  rd.  4  yd.  5  in.  Arts. 

16.  Multiply  o  mi.  126  rd.  9  ft. 
6  in.  by  7125. 

mi.        rd.        ft.  in. 

5         126         0  6 

7125 

38443  92         4  6 

38,443  mi.  92  rd.  4  ft.  6  in.  Ans. 


17.  Divide  54  mi.  124  rd.  1  yd. 
2  ft.  6  in.  by  33. 

mi.      rd.      yd.      ft.      in. 
33154       124        12         6 

1       207        2         0         8 
1  mi.  207  rd.  2  yd.  8  in.  Ans. 

18.  If  a  man  builds  1  rd.  1  yd. 
1  ft.  6  in.  of  stone  wall  in  one 
day,  how  much  will  he  build  in 
26  days  ? 

rd.       yd.       ft       in. 
1116 

26 


Sii 

/         0          0 
1          0 

33 

0          1          6 
33  rd.  1  ft.  6  in.  Aiis. 

19.   A  man  builds  25  rd.  2  yd.  1  ft.  6  in.  of  wall  in  20  days. 
How  much  does  he  build  per  day  ? 


rd. 
20125 


yd. 

2 


ft. 
1 


in. 
6 


6 

1  rd.  1  yd.  1  ft.  6  in.  Ans. 


Bzerdse  75.    Page  156. 

1.    Reduce  92,638  sq.  yd.  to  square  inches. 

sq.  yd. 
92638 
9 


833742 
144 

120058848 


120,058,848  sq.  in.  Ans, 
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2.   Reduce  1,223,527  sq.  in.  to  higher  units. 

1223527  sq.  in. 


144 

9 

30^ 


8496  sq.  ft.  ...  103  sq.  in. 


944  sq.  yd. 
4 


121 1      3776  quarter  sq.  yd. 

31  sq.  rd.  .  .  .  25  quarter  sq.  yd.  =  6\  sq.  yd. 

sq.  rd.       sq.  yd.      sq.  ft.         sq.  in. 
31  6^  0  103 

2  36 


31  6  2  139 

31  sq.  rd.  6  sq.  yd.  2  sq.  ft.  139  sq.  in.  Ans 


3.   Reduce  721  sq.  mi.  to  square  rods. 

sq.  mi. 
721 
640 


461440 

160 
73a30400 


73,830,400  sq.  rd.  Ans. 


4.   Reduce  34,729  sq.  yd.  to  higher  units. 

30^1 34729  sq.  yd. 
4 

121 


160 


138916  quarter  sq.  yd. 


1148  sq.  rd.  .  .  .  8  quarter  sq.  yd.  =  2  sq.  yd. 


7  A 28  sq.  rd. 


7  A.  28  sq.  rd.  2  sq.  yd.  Ans. 


5.   Reduce  to  square  inches  3  A.  107  sq.  rd.  27  sq.  yd.  7  sq.  ft. 

2-'»  sq.  in. 

A.      sq.  rd.      sq.  yd.      sq.  ft.      sq.  in. 

3  107  27  7  23 

160 
687 

30^ 


177831 

9_ 

160060} 
144 
23048771 


23,048,11\  ^.  \w.  X-tv.* 
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6.    Reduce  99,8$H,712  sq.  iiu  to  higher  units. 


8. 


144 

9 

30^ 


99894712  sq.  in. 
693713  sq.  ft. 


77079  sq  yd. 
4 


.  40  sq.  in. 
.  2  sq.  ft. 


121 
160 


:M)8:n6  quarter  sq.  yd. 
2548  sq.  rd.  .  .  .  8  quarter  sq.  yd.  =  2  sq.  yd. 


15  A 148  sq.  rd. 

15  A.  148  sq.  rd.  2  sq.  yd.  2  sq.  ft.  40  sq.  in.  Ans. 
7..  Reduce  15,376  sq.  yd.  to  higher  units. 
30J|15376 


121 
160 


61604  quarter  sq.  yd. 
608  sq.  rd.  .  .  .  36  quarter  sq.  yd.  =  9  sq.  yd. 
3  A 28  sq.  rd. 


3  A.  28  sq.  rd.  9  sq.  yd.  Ans. 

Reduce  562,9:y  sq.  in.  to  higher  units. 
144  562ai4  sq.  in. 

30i 


39(m  sq.  f  t 38  sq.  in. 

434  sq.  yd.    ...     3  sq.  ft. 
4 


121 1 1 736  quarter  sq.  yd. 

14  sq.  rd.  .  .  .  42  quarter  sq.  yd.  =  lOJ  sq.  yd. 

sq.  yd.   sq.  ft.   sq.  in. 

lojr 


sq.  rd. 
14 


3 
4 


38 
72 


14 


10      7     110 
14  sq.  rd.  10  sq.  yd.  7  sq.  ft.  110  sq.  in.  Aus. 

9.  Add  74  A.  21  sq.  rd.  6  sq.  yd.  4  sq.  ft.  100  sq.  in.  ;  123  A. 
23  sq.  rd.  13  sq.  yd.  6  sq.  ft  83  sq.  in.  ;  112  A.  106  sq.  rd.  17  sq.  yd. 
8  sq.  ft  7  sq.  in.  ;  541  A.  50  sq.  rd.  23  sq.  yd.  24  sq.  in. 

A.    sq.  rd.   sq.  yd.   sq.  ft.   sq.  in. 


sq.  mi. 


1 


74 

123 

1T2 

J>41_ 

•211 


21 

23 

106 

fiO 


5 
13 

17 
23 


4 
5 
8 
0 


100 

7 
24 


41 


29jr 


0 
6 


70 
108 


1      211     41      29       7       34 
1  sq.  mi.  211  A.  41  sq.  rd.  29  sq.  yd.  7  sq.  ft.  34  sq.  in.  Ana, 
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10.   From  20  A.  take  13  A.  160  sq.  id.  08  sq.  ft.  10  sq.  in. 

A.        sq.  rd.      sq.  ft.      sq.  in. 
20  0  0  0 

13  150  08  10 


6 


0 


173i 


134 
36 


6  9  174  26 

6  A.  9  sq.  rd.  174  sq.  ft.  26  sq.  in.  Ans. 

11.    Multiply  27  A.  76  sq.  rd.  22  sq.  yd.  6  sq.  ft  by  90. 

sq.  mi.        A.         sq.  id.     sq.  yd.    sq.  ft.     sq.  in. 
27  76  22  5 

90 


3 


563 


27 


3/ 


0 
2 


36 


3  663  27  3  2  36 

3  sq.  mi.  663  A.  27  sq.  rd.  3  sq.  yd.  2  sq.  ft.  36  sq.  in.  Ans, 

12.   Divide  74,128  sq.  mi.  617  A.  80  sq.  rd.  by  10,000. 

sq.  mi.  A.         sq.  rd. 


10000174128 


617 


80 


EzerciBO  76 

1.   Reduce  10  ch.  to  inches. 

Ich.  =  100x7.92in.=  792  in. 

10ch.=  lOx  792  in. =7920  in. 

Ans. 

2.   Reduce  3168  in.  to  chains. 

4 

792 

3168 

3168      4  ch.  Ans. 

264  39 

7  sq.  mi.  264  A.  39  sq.  rd.  Ans. 

Page  157. 

3.    How  many  acres  are  there 
in  a  township? 

1  tp.  =  36  sq.  mi.  =  36  x  640  A. 
=  23,040  A.  Ans. 

640 
36 
3840 
1920 


23040 


4.   Reduce  6400  sq.  ch.  to  acres ;  to  square  miles. 


10 
640 


6400  sq.  ch. 


640  A. 


1  sq.  mi. 


640  A.  ;  t  wv'>S!l\.  A-wfc. 
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5.   Reduce  82,426   sq.   ch.   to 
higher  unite. 


10 
640 


82426  sq.  ch. 


8242  A 6  sq.  ch. 


12  sq.  mi.  .  .  .  662  A. 
12  sq.  mi.  662  A.  6  sq.  ch.  Ans. 

6.  Add  4  sq.  mi.  412  A.  6  sq. 
ch.  8  sq.  rd. ;  7  sq.  mi.  88  A. 
2  sq.  ch.  11  sq.  rd. ;  3  sq.  mi. 
367  A.  7  sq.  ch.  2  sq.  rd.  ;  11  sq. 
mi.  344  A.  0  sq.  ch.  16  sq.  rd.  ^ 


sq.  mi. 

A. 

sq.  ch. 

sq.  rd. 

4 

412 

6 

8 

7 

88 

2 

11 

3 

367 

7 

2 

11 

344 

0 

16 

26 


673 


6 


26  sq.  mi.  673  A.  6  sq.  ch.  4  sq.  rd. 

Ans. 

7.   Subtract  1  mi.  76  ch.  86  1. 
from  4  mi.  44  ch.  38  1. 


mi. 

ch. 

1. 

4 

44 

38 

1 

76 

85 

2 

48 

53 

2  mi.  48  ch.  63  1. 

A118. 

8. 

What  is  the  area  of  a 

field 

if  it 

can 

be  divided 

into  12  lots 

each  containing  2  sq. 

ch.  7  sq. 

rd.? 

A. 

sq.  ch. 

2 

sq.  rd. 
7" 
12 

2  0  4 

2  A.  0  sq.  ch.  4  sq.  rd.  Ans. 


9.   Multiply  3  sq.  mi.  172  A. 
6  sq.  ch.  7  sq.  rd.  by  11. 


sq.  mi. 
3 

A. 

172 

sq.  ch.    sq.  rd. 
5             7 
11 

36 
36  sq.  mi. 

617 
617  A. 

9            13 

Osq.  ch.  13sq.  rd. 
Ans. 

10.   Divide  6  sq.  mi.   422  A. 
2  sq.  ch.  13  sq.  rd.  by  6. 

sq.  mi.       A.        sq.  ch.    sq.  rd. 
61     6  422  2  13 


1 


212 


9 


1  sq.  mi.  212  A.  4  sq.  ch.  0  sq.  rd. 

Ans. 


11.  A  field  is  divided  into  47 

gardens  each  containing  1  sq.  ch. 

0  sq.  rd.    What  is  the  area  of  the 

field? 

A.      sq.  ch.     sq.  rd. 

1  0 

47 


7  3  7 

7  A.  3  sq.  ch.  7  sq.  rd.  Ans. 


12.  A  field  containing  6  A. 
4  sq.  ch.  11  sq.  rd.  is  divided  into 
25  equal  lots.  What  is  the  area 
of  each  lot  ? 

A.      sq.  ch.     sq.  rd. 
26|o  4  11 


2  3 

2  sq.  ch.  3  sq.  rd.  Afis. 
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13.  Find  the  rent  of  8  sq.  ch. 
10  eq.  id.  at  $  2  an  acre. 

sq.  ch.     sq.  rd. 
8  10 

16 

• 

138 

8  sq.  ch.  10  sq.  id.  =  {^  A. 

69 

i??x»?  =  »— =  11.73.  Ans. 
m  40 

40 


14.  If  a  field  contains  3  A. 
6  sq.  ch.  12  sq.  rd.,  what  is  it 
worth  at  14  cents  a  square  foot  ? 


A. 

3 

sq.  ch.  sq.  rd. 
6     12 

.  10 
36 

160083 

16 

0.14 

688 

640332 

272^ 
160083 

160083 
22411.62 

$22,411.62.  Ans. 

Ezerdae  77.     Page  158. 


1.   Reduce  26  cu.  yd.  6  cu.  ft. 
143  cu.  in.  to  cubic  inches. 

cu.  yd.     cu.  ft.     cu.  in. 

26  6  143 

27 

680 

1728 


1176183 


1,176,183  cu.  in.  Ans, 

2.   Reduce  921,730  cu.  in.  to 
higher  units. 


1728 
27 


921730  cu.  in. 


633cu.ft. 


706cu.in. 


10cu.yd..  .  .    20cu.  ft. 
19  cu.  yd.  20  cu.  ft.  706  cu.  in.  Ana. 

3.  Wood  cut  in  lengths  of  4  ft. 
is  piled  3|  ft.  high.  How  long 
must  the  pile  be  to  contain  2 
cords? 

?-^  =  2xZ??xix? 
4  X  3^  i     1 

=  l|?=18f 

18f  ft.  Ans, 


4.   How  many  cords  in  a  pile 

of  4-f t.  wood  43  ft.  long  and  6  ft. 

high  ? 

3 

£xJ5J<J  =  12?  =  8  A 
.1)2^  16        "* 


16 


8|Jjcd.  An8, 


5.  Add  130  cu.  yd.  6  cu.  ft. 
820  cu.  in. ;  56  cu.  yd.  20  cu.  ft. 
304  cu.  in.  ;  37  cu.  yd.  4  cu.  ft. 
86  cu.  in.  ;  8  cu.  yd.  10  cu.  ft. 
129  cu.  in.  ;  12  cu.  yd.  19  cu.  ft 
176  cu.  in. 


cu.  yd. 
130 
66 
37 
.8 
12 


cu.  ft. 

6 
20 

4 
10 
19 


ca.  in. 
820 
304 
86 
129 
176 


246 


1614 


246  cu.  yd.  4  cu.  ft.  1614  cu.  in. 
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6,   Sabcnct  :S2  ca.  yd.  13  gxl   ' 
ft.  1000  CO.  m.  from  39  co.  yd.       14. 
17  CO.  ft.  1400  CO.  in. 

CO.  yd.        CO.  fL        CO.  in. 
30  17  1400 

32  13  IdiJO  176    ' 

7  3  1528 

7  CO.  yd.  3  CO.  fL  1528  ca.  in.  ^ii#.   | 

8.   Diiide  5  ca.  yd.  10  ca.  ft.  371  ca.  in.  by  6l 

CO.  yd.        CO.  ft.       CO.  in. 
6[5 10  371 


7.    Moltiply  12  cd.  4  cd.  ft.  by 


cd. 

cd.IL 

12 

4 

14 

175  cd.  ^ajL 


24 

Ezerdse  78. 

1.   Redoes   £583  Os.  8d.  to 
pence, 

d. 
8 


£ 

8. 

583 

0 

20 

11660 

12 

349|    24ca.fL349ica.in.  ^M. 

Page  160. 

4.   Redace  27,281    crowns  to 

goineao. 

27281 

5 


140000 


140,000  d.  Am, 


2.  Reduce  £79  18  s.  ll^d.  to 
farthings. 

£  8.  d. 

79  18  11} 

_20 
1598 
12 


19187} 
4 


70750    70,750  farthings.  Ans. 


3.  Reduce 
units. 

12 
20 

28,572  d.  to  higlier 

28572  d. 
23818. 

£119  ...  Is. 
£  119  1 8.  Ans, 

130405 

21 1 130105 & 

0495gaineaB  .  .  .  lOs. 

0495  guineas  10  shillings.  Ans, 

5.   Reduce  1,710,114  guineas  to 

pounds. 

1710114 

21 

1710114 
3432228 
30038394 

20130038394  s. 


£1801919  ...  148. 
£1,801,919  148.  Ana. 

6.   Reduce  700, 120  d.  to  higher 
units. 


12 
20 


700120  d. 


58843 s. .  .  .  lOd. 
£2942     ...     38. 

£2942  38.  lOd.  Ans. 
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7.  Add  £35  28.  6}d. ;  £18 
58.  4d.  ;  £27  ds.  10 d.  ;  £12 
5d. ;    £6   7s.    8d.  :     £14    19s. 


lid.;  £29 

168.  2d. 

£ 

8. 

d. 

35 

2 

6* 

18 

5 

4 

27 

3 

10 

12 

0 

5 

6 

7 

8 

14 

19 

11 

29 

16 

2 

143  15  10} 

£143  158.  10}  d.  Ans, 

8.   Subtract    £92    158.    l}d. 
from  £120  13b.  4d. 

£  8.  d. 

120  13  4 

92  15 1} 

27  18  2} 

£  27  18  8.  2}  d.  Ans, 

11.   Divide  £108  158.  4  d.  by  13. 

£ 

13 1 108 


9.    Multiply  £  31 2  8. 6^  d.  by  8. 

£  8.  d. 

31  2  61 

8 


249 


0  4 

£249  4d.    Ans. 


10.   Divide  £394  28.  10}  d.  by 
£5  28.  4id. 


£      8. 

394    2 
20 

7882 
12 


d. 
10} 


94594} 


£     8. 

5    2 
20 

102 
12 

1228} 
77 


d. 


12285)945945 
85995 

85995 
85995 


77.   Ans. 


8. 

15 


d. 
4 


8 


£8  7s.  4d.  Ans. 


12.  Find  the  value  in  United  States  money  of  the  money  in  a  box 
containing  35  sovereigns,  27  half-«overeigns,  13  crowns,  41  half- 
crowns,  and  85  shillings. 

35  sovereigns         =  35  x  20  s.  =  7008. 
27  half-«overeigns=  27  x  10  s.  =  270  s. 


13  crowns 

=  13 

X 

58.  =   65  s. 

41  half-crowns 

=  41 

X 

2.5s.  =102.5  8. 

85  shillings 

=    858. 
1222.5  s. 

20  1222.58. 

<K.8665 

£61.125 

«1* 

=  £61}. 

6083} 
48665 
291990 

9297.4648^    ^I'^^'IA^^.  M\&. 


2:;^ 
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hr.        mia.        iec 
«  17  2d 

£:»>*.;        '2r*yA:,  m^„   Am. 

2.  UfAwc^.  1  yr.  l;5  dy.  >•  hr.  4 
m.n.  to  ir4;r.iir/>^ 

yr.      *iy.      hr.     min.        , 
1         l;i        8        4 

24 

3.  R«loc«  I8,'i«7  min.  to  higher 
onitA. 

OT)  i<*/y!{7  min. 
i^l,    Ji'j^  hn  .  .  .  *7  min. 
;;:j  dy.  ...  17  hr. 

J}*'5  dy.  17  hr.  27  min.  Ans. 

4.  lUrduce    7,42.'J,922    sec.    to 

)i\ii,\\f''T  uniu. 

(K/  l^^;;7;i2  rnin. ...    2  see. 

24' W)'lhr.    .  .  .  12  min. 

H.'i  dy.    ...  22  hr. 

ftO  dy.  22  hr.  12  min.  2  sec.  Ana. 


5.   How  many  minutcw  are  there 
'rorn  midnight  of  March  7  to  mid- 
^bt  of  June  20  ?  I 


±A  iy. 
Apr.     :» 
3Liy     :U 

J:iae  JO 

l«Xi  liy. 


dy. 

106 
24 


TbOO 

«> 

46ta0l)0 


l-iL::wi> 
I>1^»  mia 

€l  Find  the  iiomber  of  s«iromis 
from  elrtit  o'cl-.^k  Monday  mi:>n^ 
in^  'SI  SIX  o'clock  the  next  SAtnr- 
diy  eveniiLL  . 

M  -n.     1<5  hr.  l:)U 

Tues.    24  «0 

Wed.    24 

Thn.      24 

Fri       24 

Sat.     _18 

i:X^hr. 

46>,000  sec.  Aus, 

7.  Which  of  the  years  1600, 
16.A  1700, 17:^>4,  l^MW,  1818, 185<\ 
UiOO,  1924,  2000  are  leaqi  yeais  ? 

1600 ;  1656  ;  18j?0  ;  1924  ;  2000. 

Ans. 

8.  Add  8  dy.  14  hr.  21  min. 
37  sec.;  44  dy.  17  hr.  13  min. 
32  sec. ;  208  dy.  9  hr.  47  min. 
43  sec. ;  161  dy.  12  hr.  53  min. 
54  sec. ;  88  dy.  22  hr.  17  min. 
50  sec. 

yr.   dy.   hr.  min.  sec 

8  14  21  37 

44  17  13  32 

208  9  47  43 

161  12  53  54 

88  22  17  50 

1    147    4    34    36 

1  yr.  147  dy.  4  hr.  34  min.  36  sec. 

An9. 
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9.  Subtract  2  yr.  213  dy.  17 
hr.  48  min.  48  sec.  from  3  yr.  147 
dy.  14  hr.  14  min.  32  sec. 


yr. 

dy. 

hr. 

min. 

OA/* 

3 

147 

14 

14 

32 

2 

213 

17 

48 

48 

298   20   25   44 


298  dy.  20  hr.  25  min.  44  sec. 


Ana. 


10.  Multiply  34  dy.  10  hr.  13 


min.  12  sec.  by  108. 

yr. 


dy. 

34 


hr. 
10 


mm. 
13 


sec. 

12 

108 


10   67    23   45   36 

10  yr.  67  dy.  23  hr.  45  min.  36  sec. 

Ans. 

11.  Divide  16  yr.  357  dy.  17  hr. 
20  min.  48  sec.  by  18. 

hr.  min.  sec. 
17   20   48 


yr. 

18116 


dy. 

357 

344    7   37   49| 

344  dy.  7  lir.  37  min.  49|8ec.  Ana. 


12.  Divide  22  wk.  2  dy.  by 
11  hr.  31  min.  12  sec. 


wk. 

dy. 

hr.  min. 

sec 

22 

2 

11   31 

12 

7 

60 

156 

691 

24 

60 

3744 
60 

224640 
60 

13478400 


41472 


325 

41472)1.3478400 
124416 

103680 
82944 


207360 
207360 


325.  Ana, 


Ezerdse  80.    Page  164. 


1.  l^apoleon  was  bom  Aug.  15, 
1769,  and  died  at  the  age  of  51  yr. 
8  mo.  20  dy.  What  was  the  date 
of  his  death  ? 


yr. 

mo. 

dy. 

yr. 

mo.     dy. 

1769 

8 

15 

1852 

10      24 

51 

8 

20 

1782 

1      18 

1821 

5 

5 

70 

9       6 

May  5, 

1821. 

Ana. 

70 

yr.  9  mo.  6  dy. 

2.  Daniel  Webster  was  bom 
Jan.  18,  1782,  and  died  Oct.  24, 
1852.  How  old  was  he  when  he 
died? 
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3.  A  note  dated  July  14,  1807 
has  63  days  to  run.  When  is  the 
note  due  ? 

The  number  of  days  hi  July  =  17 
The  number  of  days  in  Aug.  =31 
The  number  of  days  in  Sept.  =  15 

63 
Sept.  15,  1807.  Ans. 

4.  A  note  dated  Feb.  11,  1806 
has  03  days  to  run.  When  is  the 
note  due  ? 


The  number  of  days  in  Feb. 
The  number  of  days  in  Mar. 
The  number  of  days  in  Apr. 
The  number  of  days  in  May 


18 
31 
30 
14 

03 


6.  In  the  morning  of  July  5  a 
man  went  into  the  country  for  his 
vacation,  and  returned  in  the 
evening  of  Sept.  26.  Express  in 
weeks  and  days  the  length  of  his 
vacation. 

July  5  and  Sept.  26  are  both 
included  in  the  vacation. 

The  number  of  days  in  July  =  27 
The  number  of  days  in  Aug.  =  31 
The  number  of  days  in  Sept.  =  26 

84 
84  dy.  =  12  wk.  Ans. 


7.  Find  the  difference  in  time 
between  Oct  12,  1402,  and  July 
4,  1776. 


yr. 

mo. 

dy. 

1776 

7 

4 

1402 

10 

12 

283  8  22 

283  yr.  8  mo.  22  dy.  Ans. 


May  14,  1806.  Ans. 

5.  A  note  dated  Feb.  11,  1807 
has  63  days  to  run.  When  is  the 
note  due  ? 

The  number  of  days  in  Feb.  =  17 
The  number  of  days  in  Mar.  =  31 
The  number  of  days  in  Apr.  =  15 

63 
Apr.  16,  1807.  Ans, 


8.  Jan.  1,  1850,  fell  on  Saturday.     What  day  of  the  week  was  Jan. 
1,  1860  ?    Jan.  1,  1861  ? 

The  year  from  Jan.  1, 1850,  to  Jan.  1,  1860,  contained  365  days  ;  that 
is,  52  wk.  1  dy. 

Therefore,  Jan.  1,  1860,  fell  one  day  IcUer,  or  on  Sunday. 

The  year  from  Jan.  1,  1860,  to  Jan.  1,  1861,  contained  366  days ; 
that  is,  52  wk.  2  dy. 

Therefore,  Jan.  1,  1861,  fell  two  days  later,  or  on  Tuesday. 

Sunday;  Tuesday.  Atis, 
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Exercise  81.    Page  166. 


1.  Reduce  2°  30' 26"  to  seconds. 

o  I  II 

2  aO  26 

JO 
160 
60 
0026  0026".  Ans, 

2.  Redace  1 6"  3'  22"  to  seconds. 

o  I  It 

16  3  22 

JO 

903 

60 

64202  64,202".  Ans. 

3.  Redace  66,760"  to  higher 
units. 


60 

66760" 

60 

946' 

16°  . 

.  .  46' 

16°  46'.  Ans. 

4.  Reduce  212,221"  to  higher 
units. 


60 
60 


212221" 


361^7'  ...  1" 


68°  .  .  .  67' 
68°67'1".  Ans. 


5.   Add  60°  60' 60";  20° 41' 62"; 
30° 25' 20";  20° 32' 43". 

o  /  n 

60     60  60 

20     41  62 

30     26  20 

20     82  43 


132 


30  46 

132°  30' 46".  Ans. 


6.   Subtract   68°  33' 36"   from 
90°  11'  21". 


o 

1 

It 

90 

11 

21 

68 

33 

36 

31 

37 

45 

31° 

37' 45".  Ans. 

7.   Multiply  12°  14'  32"  by  48. 


o 

/ 

It 

12 

14 

32 

48 

687 

37 

36 

687° 

37' 

36".  Ans. 

8.   Divide  321°  49'  24"  by  22. 


221321 


40  24 


14  37  42 

14°  37' 42".  Ans. 


9.   Divide     38°  37'  42" 
6°  31'  6". 


o  t 

38      37 
60 


42 


2317 
60 

139062 


6      31 
60 

331 
60 


by 


II 
6 


19866 

7  Ans. 

19866)139062 
139062 
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1.   Find  the  value  of  |  of  a 
mile. 

|mL=|of  320rd.=:2d6rd.  Ahb. 


2.  Find  the  value  of  ^  of  an 
acre. 

ffA.=^s  of  IflO  sq.  id. 
=  30  sq.  rd.  Arts. 


Page  les. 

3.  Find  the  value  of  {  of  a 
hundredweight. 

I  cwt.  =  I  of  100  lb.  =  62^  lb. 
}  lb.  =  ^  of  16  oz.   =  8  oz. 

02  lb.  8  OK.  Atu. 

4.  Find  the  value  of  }  of  a 
pound  sterling. 

£j  =  |of208.  =  13j8. 
^8.  =iof  12d.  =  4d. 

138.  4d.  Ans. 


5.  Find  the  value  of  |^  of  a  mile. 

^1  mL  =  T«r  of  320  Pd.  =  261^  rd. 
T«r  rd.  =  A:  of  5i  yd.    =4iyd. 

Jyd.  =  iof3ft.        =ljft. 

J  ft  =  i  of  12  in.      =  6  in. 

261  rd.  4  yd.  1  ft  6  in.  Am, 

6.  Find  the  value  of  ^  of  an  acre. 

A  A.  =  ^Sj  of  160  8q.  rd.  =  101^  sq.  rd. 
A  sq.  rd.  =  1^  of  30J  sq.  yd.  =  24}  sq.  yd. 
J  sq.  yd.  =  J  of  9  sq.  ft        =  6J  sq.  ft. 
}  sq.  ft  =  }  of  144  sq.  in.    =  108  sq.  in. 

101  sq.  rd.  24  sq.  yd.  6  sq.  ft  108  sq.  in.  Ans. 


7.  Find  the  value  of  }  of  a 
degree. 

f  =  1  of  60'  =  26f . 
f  =  J  of  60"  =  40". 

26' 40".  Ans. 


8.   Find  the  value  of  |  of  a 
year. 

i  yr.  =  I  of  366  dy.  =  12J  J  dy. 
J  dy.  =  i  of  24  Kr.    =  16  hr. 

121  dy.  16  hr.  Ans. 


9.  Find  the  value  of  0.16625 

of  a  bushel. 

0.15625 

4 


0.625U0 

8 

6.000 


6  qt  Ans. 


10.  Find  the  value  of  0.625  of 

a  gallon. 

0.625 

4 

2.500 

_2 

1.0     2  qt  1  pt  Ans. 


teachers'  edition. 


241 


11.  Find  the  value  of  0.875  of 

a  leap  year. 

0.875 
366 

5250 
5250 
2625 

320.250 
24 

100 
50 

6.00 

320  dy.  6  hr.  Ans. 

12.  Find  the  value  of  0.325  of 

a  pound  troy." 

0.325 
12 

650 
325 


3.900 
20 


18.0 
3  oz.  18  dwt.  Ana, 

13.  Find  the  value  of  6f  of 
3  A.  101|  sq.  rd. 

A.  sq.  id.  sq.  yd.  sq.  ft  sq.  in. 
3    lOli 


42f 


20 


72 


i> 


42 


20 


72 


1 


72 


16 


1 


28J 


A.  sq.  id.  sq.  yd.  sq.  ft  sq.  in. 
3    lOlJ 
6 


21 
1 


128 
72 

40 


16 


2^ 


23    40    16    1    28| 

23  A.  40  sq.  rd.  16  sq.  yd.  1  sq. 
ft.  28isq.  in.  Ans, 


14.  Find  the  value  of  If  of  7 
hr.  21  min.  27  sec. 

hr.    min.    sec. 
7     21     27 

3 


7  22 


21 


3 

7 


9 
21 


11* 
27 


10     30     38f 
10  hr.  30  min.  38|  sec.  Atia. 

15.  Find  the  value  of  10.0175 
of  1  dy.  13  hr. 

1  dy.  13  hr.  =  37  hr. 

10.0175 
37 

701225 
300525 

370.6476 
60 

38.8500 
60 

51.00 

370  hr.  38  min.  51  sec.  = 

15  dy.  10  hr.  38  min.  51  sec.  Ans, 

16.  Find  the  value  of  17^  of 
10  yd.  2  ft  3i  in. 

yd.     ft.     in. 
10     2      3^ 

7 


12  75 


0 


iOi 


6 


0 


m 


yd. 

ft. 

in. 

10 

2 

3i 
17 

182 
6 


2 
0 


189      0       4^\ 

189  yd.  4y^  in.  = 

34  rd.  2  yd.  4y^  in.  Ans, 
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17.  Find  the  value  of  0.01284 

of  14  mi. 

0.01284 

14 


6136 
1284 

0.17976 
320 

350520 
63928 

67.62320 

5J 

2616 
26160 


2.8776 
3 

2.6328 
12 


7.6936 
67  rd.  2  yd.  2  ft  7.6936  in.  Ans, 

18.  Find  the  value  of  0.42776 
of  12  1. 10  cwt. 

12  t.  10  cwt.  =  12.6  t. 

0.42776 
12.6 


213880 
85552 
42776 

6.347000 
20 


6.940 
100 


94.00 
6  t.  6  cwt.  94  lb.  Ans. 


19.  Find  thevalueof  }  of  1  lb. 
+  3)  oz.  +  6}  dwt, 

J  of  1  lb.  =  I  lb.  =  i  of  12  oz. 
=  4|oz. 

4|  oz.  +  3)  OE.  =  8^  oz. 

A  oz.  =  A  of  20  dwt,  =  ^  dwt. 

}  dwt,  +  6|  dwt  =  64  dwt 

4  dwt  =  4  of  24  gr.  =  2}  gr. 

8  oz.  6  dwt.  2}  gr.  Ans. 

20.  Find  the  value  of  0.36  of 
4  lb.  5  oz.  6  dwt.  16  gr. 

0.36  =  iSA,  =  A. 

lb.       oz.       dwt.       gr. 

4         6  6  16 

7 


20  31 


1 


6 


16 


1  6  13  8 

1  lb.  6  oz.  13  dwt  8  gr.  Ans. 

21.  Find  the  value  of  3.726  mi. 

33.57  rd. 

3.726 
320 

14620 

2178 

232.320 

mi.  rd. 

3  232.32 

33.67 

3  198.76 

6.6 

376 
376 

4.126 
8 

0.376 
12 

4.600 
8  mi.  198  rd.  4  yd.  4.6  in.  Ans. 
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22.  Find  the  value  of  ^  of  a 
year  +  ^  of  a  week  +  ^^  of  an 
hour. 

^  yr.  =  Vi  of  365  dy.  =  16  dy. 
A  wk.  =  ifii  of  7  dy.  =  IJ  dy. 
i  dy.  =  1  of  24  hr.  =  3  hr. 
A  hr.  =^  of  60  mm.  =36  min. 

dy.  hr.  min. 

15 
1  8 

36 

16  3  35 

16  dy.  3  hr.  36  min.  An8. 

23.  Find  the  value  of  6.268  of 
2  dy.  +  2.829  of  16  hr.  +  0.9628 
of  26  min. 


6.268 

2 

10.536 

24 

2144 
1072 
12.864 


2.829 

16 

16974 

2820 

45.264 

12.864 

58.128 

60 

7.680 


0.9528 

26 

47640 
19066 

23.8200 
7.68 

31.50 

60 

30.0 


10  dy.  68  hr.  31  min.  30  sec. 
= 12  dy .  10  hr.  31  min.  30  sec.  Ans. 

24.   Find  the  value  of  A  ^^  * 
mUe  +  i  of  40  rd.  +  f  of  a  yard. 

A  mi.  =  A  of  320  rd.  =  60  rd. 
}  of  40  rd.  =  26|  rd. 
60  rd.  +  26J  rd.  =  86J  rd. 
J  rd.  =  f  of  51  yd.  =  3J  yd. 

3f  yd.  +  t  yd-  =  4  A  yd- 
A  yd.  =  A  of  3  ft.  =  J  ft. 
Jft.  =  Jof  12  in.  =  ljin. 
86  rd.  4  yd.  1^  in.  Am, 


25.  Find  the  value  of  }  of 
2  cwt.  84  lb.  +  f  of  6  cwt  98  lb. 
+  «  of  7i  lb. 

}  of  2  cwt.  84  lb.  =  }  of  284  lb. 

=  213  lb. 
f  of  6  cwt.  98  lb.  =  f  of  698  lb. 

=  256^  lb. 
J  of  7i  lb.  =  3  lb. 
213  lb.  +266J  lb.  +3  lb.  =472f  lb. 
f  lb.  =  f  of  16  oz.  =  4^  oz. 
472  lb.  4^  oz. 

=  4  cwt.  72  lb.  4f  oz.  An8. 

26.  Find  the  value  of  f  of  21 
ft.  7  in.  +  0.856  of  16  ft.  2  in. 
+  0.366  of  1  ft. 

21  ft.  7  in.  =  259  in.  ;  16  ft.  2  in. 
=  194in.  ;lft.  =  12in. 

269 
0.376 
1296 
1813 
777 


97.126 


194 

0.366 

0.865 

12 

970 

730 

970 

365 

1652 

4.380 

166.870 


97.126  in. 
165.87 
4.38 


12 
3 


267.375  in. 


22  ft.    .  .  .  3.375  in. 


7  yd. .  .  .  1  ft. 
7  yd.  1  ft.  3f  in.  Ans. 


27. 

Find  the  value  of 

0.9  of 

4  A.  17  sq.  rd. 

~  ii  of  3 

A.   15 

sq.  rd. 

A. 

sq.  rd. 

A.    1 

Bq.  rd. 

4 

17 

3 

15 

9 

11 

10  86        153 


12  34 


111.3 


133.76 
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A.    Bq.  id. 

3     11L3  90.2& 

2      133.76  0.55 

137.66  15125 

15125 

1«.6375 

9 

6.7376 

144 

2dd00 

2dd00 

7375 

106.2000 

137  fq.  id.  16  sq.  yd.  6  sq.  ft 
106.2  sq.  in.  Am. 

2B.  Find  the  valne  of  0.652  of 
2  CO-  yd.  7  CO.  ft.  -  0.888  of  1  co. 
yd.  2  CO.  ft. 
2  CO.  yd.  7  CO.  ft.  =  61  CO.  fL 
1  CO.  yd.  2  cu.  ft.  =  29  CO.  ft. 

0.652  0.888 

61  20 


652 

3912 
39.772 


7992 
1776 
25.752 


14 


39.772 
2.X752 

14.02 
1728 

34.56 
fL  34.56 


CO.  in.  .^4iiSL 


29.  Find  the  Tihie  of  0.456  of 
12  bo.  3  pk.  -  0.6^  of  5  bn.  2  pk. 


12bo.3pk.  = 

51 

pk.; 

5  bo.  2  pk.  = 

22 

pk. 

0.456    0.651 

23.256 

51      22 

14.388 

456 

2280 


1308 
1308 


23.256        14.388 


8.868 
8 

6.944 
2 

1.888 


8  pk.  6  qt.  1.888  pt. 

=  2  bo.  6  qt.  1.888  pt  An». 


BzerdBe  83.    Page  169. 

1.  Express  a  poond  avoirdapois  as  the  fraction  of  a  pound  troy. 

1  lb.  av.  =  7000  gr.        1  lb.  troy  =  5760  gr. 

7000  _  175 
5760     144* 


.Alls. 


2.  Express  an  onnce  aToirdupois  as  the  fraction  of  an  ounce  troy. 

1  oz.  av.    =  A  of  7000  gr.  =  437^  gr. 

1  oz.  troy  =  A  of  6700  gr.  =  480  gr. 

4371^875^175^ 
480      960     192 
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3.  Express  363  sq.  yd.  as  the  fraction  of  an  acre. 

=  — -.  Ans, 


363 


160x30^ 


=  Wx  JLx^-^ 


W     W     40 
40 


4.   Express  (  of  £2  Is.  3d.  +  A  ^^  ^^  ^s.  9d.  as  the  fraction  of 
£2  148. 


£ 
2 


s. 
1 


d. 
3 
3 


£ 
1 


8. 

4 


d. 
9 
5 


5  6. 


9 


11  6 


9 


£ 

1 


s. 

4 

11 


9 

d. 
9 
3 


1 
20 

36 


16 


£ 
2 

20 

54 


11 

s. 
14 


??  =  ?.  Ans. 
64     3 


5.   Express  2  mi.  138  rd.  1  yd.  as  the  fraction  of  3  mi.  265  rd. 
3  yd.  1  ft.  6  in. 

3  mi.  265  rd.  3  yd.  1  ft.  6  in.  =  3  mi.  265  rd.  3}  yd. 

mi.        rd.        yd.  mi.        rd.        yd. 

2         138  1  3  265        3i 

820  320 


778 
4280 


1225 


^ 


6741 


4280_40     .^ 
6741-63"  ^'**- 


6.   Express  ^  of  560  lb.  as  the  fraction  of  5  long  tons. 


i_or660^?^ 
5x2240     7 


xi  X 


1 


=  — .  Ans, 


5     ^m     70 

2 
7.  Express  }  of  200  rd.  as  the  fraction  of  4  mi. 

4  X  320     3  ^^  ^     320     48 

2       S 
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8.   Express  ^  of  2  dy.  2  hr.  24  min.  as  the  fraction  of  2  wk.  1  dy. 


dy.  hr.  min. 

2  2  24 

24 
60 

60 
3024 


7 

iyof3024^|gjg 
21000         t1     ^^ 


wk. 

2 

_7 

15 

24 

360 

60 

21600 


dy. 

1 


1 


nm 

135 


2 

135 


=  rTrr«   An». 


9.  Express  |  of  the  difference  between  3  yd.  2  ft.  11  in.  and  10  yd. 
7  in.  as  the  fraction  of  8  yd. 

yd.  ft  in. 

10  0  7 

3  2  11 

6  0  8 

6  yd.  8  in.  =  6^5  yd.  =  6}  yd. 

8  5      9      ^     45 

10.   Express  f  J  of  the  difference  between  f  of  7  hr.  and  ^  of  15  min. 
as  the  fraction  of  12  hr.  18  min. 

t  of  7  hr.  =  i^  hr.  =  4|  hr.  A  of  16  min.  =  ^^  of  J  hr.  =  yj^  hr. 

^  hr.  -  ,J^  hr.  =  4jft»ff  hr.  12  hr.  18  min.  =  12iJ  hr.  =  12^  hr. 

12A      n  m  in  6 

?0        8 
2 


11.   Express  \  pt.  as  the  frac- 
tion of  a  gallon. 

1  gal.  =  8  pt. 

8     6     ^     20 
4 


12.   Express  168.  3}d.  as  the 
decimal  of  a  pound. 


121 
20 


3.76d. 
16.3125  s. 


£0.816625.  Ans, 
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13.   Express  233  rd.  0  ft.  10.8 
in.  as  the  decimal  of  a  mile. 


12 
16J 
320 


10.8  in. 

0.0  ft. 

233.6  rd. 


0.73  mL  Ans. 


14.  Express  71  sq.  rd.  64  sq.  ft 
64.8  sq.  in.  as  the  decimal  of  an 
acre. 


144 

272J 

160 


64.8  sq.  in. 
54.46  sq.  ft. 
71.20  sq.  rd. 


0.446  A.  Ans, 


15.   Express  16  hr.  14  min.  6 
sec.  as  the  decimal  of  2  days. 


60 
60 
24 


6.         sec. 
14.1       min. 
16.235   hr. 


0.6348  dy. 
0.6348 


=  0.3174.  Ans. 


16.  Express  38  sq.  rd.  21  sq. 
yd.  6  sq.  ft.  108  sq.  in.  as  the 
decimal  of  an  acre. 


144 

108.       sq. 

in. 

9 

6.76   sq. 

ft. 

30^ 

21.639  sq. 

yd. 

160 

38.716  sq. 

rd. 
Ans. 

0.242  A. 

17. 

Express  3  mi.  242  rd.  2 

yd. 

2  ft.  3 

in.  as  the  decimal  of  7 

mi. 

160  rd 

■ 

12 

8. 

3 

2.25 

^ 

2.75 

320 

242.6 

m. 
ft., 

yd. 

rd. 
3.7678  mi. 

3.7678 
7.6 


3201160  rd. 
7.6  mi. 


=  0.601.  Ans. 


18.   Express  6  hr.  13  min.  30 
sec.  as  the  decimal  of  a  week. 


60 
60 
24 

7 

30.         sec. 
13.5       min. 

6.226    hr. 

0.2177  dy. 

19.   Expr 
decimal  of  9 

( 
( 

C 

esj 
0°, 

K) 
}0 

K0311  wk.  Ans. 
3  27°  14'  46"  as  the 

46." 
14.76' 

21 

27.246<» 

^•^^  -  0.303.  Ans. 

90 


20.   Express  64  dy.   2  hr.  40 
min.  as  the  decimal  of  366}  days. 

2  hr.  40  min.  =  24  hr.  =?i  dy. 

^  24    "^ 

=  A  dy.  =  i  dy. 

366}       9       im"^-! 

3  Ans. 

0.148 

27)4.0 
27 
130 
108 
220 
216 
4 


144)36.0 
288 


620 
676 


440 
432 


800 
720 

80 

Szpress  44,020.9026  hr.  as 
mal  of  a  year. 

806 

0fgg|  _  8984J805  _  g  128 
24  1762 

Ans. 

Express  14.62  sq.  yd.  as  the 
of  a  square  chain. 

sq.  ch.  =  16  sq.  rd. 
=  484  sq.  yd. 

Mi5?  =  0.03.  Ans. 

AQA 


088 
24 


23727 


269 
24 

6471 


=  ^.Ji 


26.  What  part  of  2  mi.  is  | 
6  rd.  3  yd.  2  in.? 

2in.  =  Ayd.=  Ayd. 
3Ayd.=  ^rd.=  4rd. 

iof6J^2^69^1^_i_^J 
2x320     3      9      ;Z     320     8( 


27.   What  part  of  a  bushe 
lpk.2qt.  1  pt.? 

lbu.=  64pt. 

pk.         qt         pt 
1  2  1 

8 


10 
2 


91 
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29.  What  part  of  5  tons  is 
3t.  2401b.? 

3 1.  240  lb.  =  6240  lb. 

78 

5  X  m^     125 
25 

30.  What  part  of  an  acre  is 
38  sq.  rd.  104  sq.  ft.  108  sq.  in.  ? 

38  sq.  rd.  104  sq.  ft.  108  sq.  in. 
=  38sq.  rd.  194f  sq.ft. 

sq.  rd.         sq.  ft. 
38  104| 

272J 

10540} 

43560      174240 

31.  Express  21b.  9oz.  21dwt. 
as  the  decimal  of  4  lb.  7  oz.  19 
dwt. 

lb.    oz.  dwt.  lb.    oz.  dwt. 

2      9      21  4      7      19 

12  12 


33 
20 

55 
20 

681 

1119 

0.60858  Arts. 

1119)681.0 
6714 

9600 
8952 

6480 
5595 

8850 


32.  Express  17  wk.  6  dy.  22 
hr.  ^9  min.  as  the  decimal  of  35 
wk.  3  dy.  15  hr.  25  min. 

wk.  dy.  hr.  min.  wk.  dy.  hr.  min. 
17   6  22  39        35  3  15  25 

7  7 


125 

248 

24 

24 

3022 

5967 

60 

60 

181359 

358045 

0.50652 

358045)181359.0 

1790225 

2336500 

2148270 

1882300 

1790225 

920750 

716090 

204660 

0.50653.  Ans. 

33.   What  part  of  61  ft.  3  in.  is 
8  ft  7  in.? 


ft.      in. 
8        7 
12 


ft. 

in 

61 

3 

12 

735 


103 


m-  ^ns. 
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Bxeroiae  84.    Page  172. 

Find  the  difference  in  longitude  between  two  cities,  if  the  difference 
in  time  is : 


1.  1  hr.  15  min. 

1  hr.    15  min. 
16 

18°        46' 

2.  2hr.  11  min. 

2hr.    11  min. 
15^ 

32<»         46' 

3.  5hr.  10  min.  10  sec. 

5  hr.     10  min.     10  sec. 
16 

77°         32'  30" 

4.  3  hr.  26  min.  35  sec. 

3  hr.    26  min.    35  sec. 

16 


51^ 


23' 


45" 


5.  6  hr.  12  min.  30  sec. 

6  hr.     12  min.    30  sec. 
15_ 

03°  7'  30" 

6.  4  hr.  8  min.  12  sec. 

4  hr.    8  min.     12  sec. 
15 

62°         3' 

7.  18  hr.  10  min. 

18  hr.     10  mm. 
15 


272°         30' 

8.   16  hr.  15  min.  16  sec. 

15  hr.     15  min.     15  sec. 

15 


228= 


48' 


45" 


Find  the  difference  in  time  between  two  cities,  if  the  difference  in 
longitude  is : 


9.   9°  20'. 
1519°  20' 


37  min.    20  sec. 

10.  70°  30'. 

16 1 70°  30' 

4  hr.       42  min. 

11.  56°  36'  12". 

15156°  36'  12" 


3hr.       46  min.  24.8  sec. 

12.    108°  32' 36". 

151108°  32'  36" 

7hr.       14  min.  10.4  sec. 


13.   120°  14' 30". 
151120°  14' 


30" 


8  hr.    0  min.  58  sec. 

14.  100°  45' 64". 
151100°     46'     64" 


6  hr.   43  min.  3.6  sec. 

15.  2°  2' 2". 

15 1 2°     2'     2" 

8  min.  8^^  sec. 

16.  75°  10'. 

15 1 76°     10' 

5  hr.   0  min.  40  sec. 


TEACHEBS'   EDITION. 


261 


17.  Find  the  difference  in  time 
between  New  York,  longitude 
74°  0' 3''  west,  and  San  Fran- 
cisco, longitude  122°  26'  16''  west. 

122°  26'  16"  W. 

74°  0'  3"  W. 

12" 


16    48= 


26' 


3  hr.       13  min.    44.8  sec. 


18.  The  difference  in  time  be- 
tween Berlin  and  New  York  is 
6  hr.  49  min.  36  sec.  What  is 
the  difference  in  longitude  ? 

6  hr.    49  min.    36  sec. 

16 


87* 


23' 


46" 


Exercise  85.    Page  174. 

The  longitude  of  some  public  building  in : 


(1)  Berlin  is  13°  23'  43"  E. 

(2)  Rome,  12°  27'  14"  E. 

(3)  Constantinople,  28°  69'  E. 

(4)  Pekin,  116°  23'  46"  E. 

(6)  San  Francisco,  122°  26'  16"  W. 

(6)  St.  Louis,  90°  16'  16"  W. 


(7)  Jerusalem,  36°  32'  E. 

(8)  Bombay,  72°  64'  E. 

(9)  Calcutta,  88°  19'  2"  E. 

(10)  Chicago,  87°  36'  W. 

(11)  New  York,  74°  0' 3"  W. 

(12)  Montreal,  73°  26^  W. 


What  is  the  clock-time  at  each  of  the  above  cities  : 
1.  When  is  it  noon  at  Greenwich  ? 


16 1 13= 


(1) 
23' 


48" 


63  miu.  34||  sec. 
63  min.  34|{  sec.  past  12  p.m.  Ans, 

(2) 
16112°     27'     14" 


49  min.    48f|  sec. 
49  min.  48^  sec.  past  12  p.m.  An8. 

(3) 
16128°  69' 


161122° 


(6) 
26' 


16" 


8hr. 

9  min.    45  sec. 

hr. 

min.         sec. 

12 

0             0 

8 

9           46 

3  60  16 

60  min.  15  sec.  past  3  a.m.  Aii8. 


1  hr.       66  min.    56  sec. 
66  min.  66  sec.  past  1  p.m.  Ans. 

w 

161116°  23'  46" 

7  hr.       45  min.    35  sec. 

46  min.  36  sec.  past  7  p.m.  Ans, 


(6) 

90° 

15' 

15" 

6hr. 

1  min. 

1  sec. 

hr. 

min. 

sec. 

12 

0 

0 

6 

0 

1 

1 

6  68  69 

58  miu.  09  ^Q.  \ia£X  ^  K«^.  A?^%« 
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15136° 


(7) 
32' 


2  hr.       22  min.      8  sec. 
22  mIn.  8  sec.  past  2  p.m.  Arts, 


16 1 72^ 


(8) 
64' 


4  hr.       61  min.    36  sec. 
61  min.  36  sec.  past  4  p.m.  Ana. 

W 
16188°  10'  2" 

6  hr.       63  min.    10 ^^  sec. 
63  min.  16^  sec.  past  6  p.m.  Ans. 

(10) 


16  [87- 


36' 


6  hr.  50  min.  20  sec. 
hr.  min.  sec. 

12  0             0 

6  60  20 

6  9  40 

9  min.  40  sec.  past  6  a.m.  Ans, 

(11) 
16 1 74°  0'  a" 

4  hr.      60  min.    ^  sec. 

hr.  min.           sec. 

12  0               0 

4  66 J 

7  3  69f 

3  min.  69}  sec.  past  7  a.m.  An8. 

(12) 


15[73 


2.1 


4hr. 

63  min. 

40  sec. 

hr. 

min. 

sec. 

12 

0 

0 

4 

63 

40 

7  6  20 

0  min,  20  sec,  past  7  a.m.  Ans, 


2.    When    it    is 
P.M.  at  Chicago  ? 

(1) 

87°         36' 
13°          23' 

half-past 

0"  W. 

43"  E. 

15  100°          68' 

43" 

0  hr.     43  min.  64f  f  sec. 

hr.          min.           sec. 

4             30 

6             43             54i{ 

11  13  54H 

13  min.  54f{  sec.  past  11  p.m.  Ans. 


(2) 

87° 

86' 

0"  W. 

12^ 

27' 

14'1  E. 

100° 

2' 

14" 

6hr. 

40  min. 

8^  sec. 

hr. 

min. 

4 

SO 

6 

40 

8H 

11  10  8|} 

10  min.  %\\  sec.  past  11  p.m.  Ans, 


(3) 

87° 

36' W. 

28° 

69' E. 

110° 

IW 

7hr. 

40  min. 

10  sec. 

hr. 

min. 

sec. 

4 

30 

7 

40 

16 

12 


10 


16 


16  min.  16  sec.  past  12  a.m.  of 
the  following  day.  Ans, 
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(4) 


87° 

35' 

0"  W 

116° 

23' 

45"  E. 

203° 

58' 

46" 

13  hr. 

35  min. 

56  sec. 

hr. 

min. 

sec. 

4 

30 

13 

35 

65 

18 

5 

65 

12 

0 

0 

6 


55 


5  min.  55  sec.  past  6  a.m.  of  the 
following  day.  Ans. 


(5) 

122° 

26' 

15"  W. 

87° 

36' 

W. 

34° 

51' 

ir>" 

2hr. 

19  min. 

25  sec. 

hr. 

min. 

BcC 

4 

30 

2 

19 

25 

2  10  36 

10  min.  35  sec.  past  2  p.m.  Ans, 


(6) 

90° 

15' 

15'^  W 

87° 

35' 

W 

15  2° 

40' 

15" 

10  mhi. 

41  sec. 

hr. 

min. 

sec. 

4 

30 

10 

41 

4 

19 

19 

19  min. 

19 

Bee.  past  4 

P.M.  At 

15 


(7) 

87° 

35'  W. 

35° 

32' E. 

123° 

V 

8hr. 

12  min. 

28  sec. 

hr. 

min. 

sec. 

4 

30 

8 

12 

28 

12  42  28 

42  min.  28  sec.  past  12  a.m.  of 
the  following  day.  Ana, 


(8) 

87° 

35' W. 

72° 

54'  E. 

160° 

29' 

10  hr. 

41  min. 

56  sec. 

hr. 

min. 

sec. 

4 

30 

10 

41 

56 

15 

11 

56 

12 

0 

0 

3  11  56 

11  min.  56  sec.  past  3  a.m.  of 
the  following  day.  Ans, 


87° 
88° 

35' 
19' 

0"  W. 
2"  E. 

175° 

64' 

2" 

11  hr. 

hr. 
4 
11 

43  min. 

min. 
30 
43 

36  ji^  sec. 
sec. 

3«A 

16 
12 

13 
0 

3«A 
0 

4         13        m^ 

13  min.  36^^  sec.  past  4  a.m.  of 
the  foUowiug  d»i^ .  Ai\&. 
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(10) 
30  min.  past  4  p.m.  Ans. 

(11) 


87° 

74° 


35' 
0' 


0"  W. 
3'   W. 


16     13 


oo 


:W 


bi" 


54  min.     19|  sec. 


hr. 
4 


mm. 
30 
54 


sec 


m 


6  24  19| 

24  min.  19|  sec.  past  5  p.m.  An8. 

(12) 
87°  35'  W. 

73°  25'  W. 

15 


14' 


10' 


hr. 
4 


50  min.     40  sec. 
sec. 


mm. 
30 
56 


40 


5  2(5  40 

26  min.  40  sec.  past  5  p.m.  Atis. 

3.   When  it  is  eight  o'clock  a.m. 
at  Constantinople  ? 

(1) 
28°  59'  0"  E. 

13°  23'  43"  E. 


15° 

36' 

17" 

Ihr. 

2  min. 

21^  sec. 

hr. 

min. 

sec. 

8 

0 

0 

1 

2 

21A 

6  67  Zm 

57  min.  38^  sec.  past  6  a.m.  Ans, 

(2) 
28°  69'  0"  E. 

12°  27'  14"  E. 

16 


16^ 


31' 


46" 


1  hr.         6  min.      7^  sec. 


ir. 

min. 

8 

0 

0 

1 

6 

7tV 

6  53  52jf 

53  min.  62^860.  past 6  A.M.  An8, 

(3) 


116° 

28° 


(4) 
23' 
69' 


8  A.M.  Ans. 

45"  E. 
E. 


15    87^ 


24' 


45" 


5hr. 

hr. 
8 
5 


49  min.    39  sec. 


mm. 

0 

49 


StfW* 

Ovv. 

0 
39 


13 
12 


49 
0 


39 
0 


1  49  39 

49  min.  39  sec.  past  1  p.m.   Ans. 

(5) 
28°  69'  0"  E. 

122°  26'  16"  W. 


15  151° 


25' 


16" 


)hr. 

5  min. 

41  sec. 

hr. 

8 

10 

min. 
0 
6 

sec. 
0 
41 

9  64  19 

64  min.  19  sec.  past  9  p.m.  of 
the  previous  day.   Ans, 

(6) 
28°  69'  0"  E. 

90°  15'  15"  W. 


16  119° 


14' 


16" 


7hr. 

hr. 
8 
7 


56  min. 

min. 

0 

56 


57  sec. 

sec. 

0 

67 


3  3 

3  min.  3  sec.  past  12  a.m.  Ans, 
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36° 


(7) 
32' E. 
69' E. 


16      6^ 


33' 


26  min.  12  sec. 


hr. 
8 


miD. 

0 

26 


SGC* 

0 
12 


8  26  12 

26  min.  12  sec.  past  8  a.m.   Ans. 


72° 

28° 

16 1  43° 


(8) 
64' E. 
69' E. 


65' 


2hr. 

hr. 
8 
2 


66  min.     40  sec. 


mm. 

0 

66 


sec. 

0 

40 


10  56  40 

66min.  40sec.  past  10  A.M.   Ans. 


88° 
28° 


19' 
69' 


2"E. 
E. 


15    69° 


20' 


2" 


3  hr.       67  min.   20^^  sec. 
hr.         min.        sec. 


8 
3 


0 

67 


0 
20A 


11  67  20^ 

67  min.  20|^ sec.  past  11  a.m.  Ans, 


28° 
87° 


(10) 

69'  E. 
35'  W. 


16  116° 


34' 


7  hr.  46  min.  16  sec. 

hr.        min.       sec. 
8  0  0 

7  46  16 

13  44 

13  min.  44  sec.  past  12  a.m.  Ans. 


28° 

74° 


(11) 
69' 
0' 


0"  E. 
3"  W. 


102° 

51)' 

3" 

6hr. 

61  min. 

66  J  sec. 

hr. 

min. 

sec 

8 

0 

0 

6 

61 

66i 

1  8  3f 

8  min.  3|  sec.  past  1  a.m.  Ans, 


28° 
73° 


(12) 

69'  E. 
26'  W. 


15  102° 


24' 


6  hr.  49  min.  36  sec. 

hr.        min.        sec. 
8  0  0 

6  49  36 

1  10  24 

10  min.  24  sec.  past  1  a.m.  Ans, 


When  it  is  noon  at  Greenwich  the  time  at : 

(1)  Boston,  Mass.,  is  7  hr.  16  min.  46  sec.  a.m. 

(2)  Columbia,  S.C.,  6  hr.  36  min.  32  sec.  a.m. 

(3)  Salt  Lake,  4  hr.  30  min.  a.m. 

(4)  Albany,  N.Y.,  7  hr.  6  min.  1  sec.  a.m. 

(6)  Harrisburg,  Penn.,  6  hr.  62  min.  40  sec.  a.m. 
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(6)  New  Orleans,  La.,  6  hr.  a.m. 

(7)  Columbiis,  O.,  6  hr.  27  rnin.  48  sec.  a.m. 

(8)  Washington,  D.C.,  G  hr.  51  min.  44  sec.  a.m. 

(9)  Springfield,  111.,  6  hr.  1  min.  48  sec.  a.m. 

4.   What  is  the  longitude  of  each  of  the  above  cities  ? 


hr. 
12 

7 


(1) 
min. 
0 
16 


sec. 

0 

40 


4 

44 

14 
15 

7r 

3' 

yo" 

71°  ;v  m"  w. 

Awt. 

(2) 

hr. 

min. 

sec. 

12 

0 

0 

6 

3r> 

:VJ 

5 

24 

2^ 
15 

81° 

T 

81°  T  W. 

Ans. 

G^) 

hr. 

min. 

12 

0 

4 

30 

7 

80 
15 

112° 

30' 

lis 

5°  30'  W. 

Ans. 

(4) 

hr. 

min. 

ZKyC/a 

12 

0 

0 

7 

5 

1 

4 

54 

59 
15 

73°  44'         46" 

73°  44' 45"  W.  Ans, 


hr. 
12 
6 


min. 
0 
52 


0 
40 


5 

7 

16 

70^ 

50' 

76° 

50'  W. 

Ans. 

(6) 

00°  W. 

Ans, 

(7) 

hr. 

min. 

sec. 

12 

0 

0 

0 

27 

48 

5 

32 

12 
16 

8:]° 

3' 

83^  3'  W. 

Ans. 

(») 

hr. 

min. 

sec. 

12 

0 

0 

0 

61 

44 

6 

8 

16 
15 

770 

4' 

Ti 

^^4'  W. 

Ans, 

m 

hr. 

min. 

sec. 

12 

0 

0 

6 

1 

48 

6 

58 

12 
15 

89°  33' 

89°  33'  W.  Ans, 
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Exerdae  86.    Page  175. 

1.   Reduce  7  gal.  3  qt.  I  pt.  to  gallonB  and  the  decimal  of  a  gallon. 


2 
4 


1.  pt. 
3.6  qt. 


7.876  gal.  Ans. 

2.   Reduce  £  4.376  to  pounds,  shillings,  and  pence. 

£4.376 
20 


7.6  s. 
12 

6d. 


£4  78.  6d.  Ans, 


3.  Reduce  7.6876  gal.  to  gallons,  quarts,  and  pints. 

7.6876 
4 

2.76 
2 

1.6  7  gal.  2  qt.  1.6  pt.  Ans. 

4.  If  $4.86  is  equal  to  a  pound,  reduce  to  pounds,  shillings,  and 
pence  •  6.876;  $7.38;  $17.86;  •  21.76. 


1.2H 


m 


486)687.6 
486 

1026 
970 

66 

^^=  ^of20s.  =  4}^8. 
}|s.  =  J^of  12d.  =  2Jf  d. 
£  1  4  s.  2}^  d.  Ans, 

mi 

486^738 
486 

263 

^m=ttfof20s.  =  10tj8. 
J^s.  =  J^of  12d.  =  r)i^d. 
£  1  10  s.  6if  d.  Ans, 


485)1786 
1456 


:?30 


£f^  =  ff  of20  8.  =  13J^8. 

^8.  =  JJof  12d.  =  7}?d. 

£3  13  s.  7}^  d.  Ans, 


485)2176 
1940 


236 


£J^=  J^of  20  8.  =  9J|s. 

fj8.  =  ||of  12d,  =  8jjd. 

£4  9s.  8^d.  Ans. 
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5.  How  many  square  yaida  in 

8.7166  A.? 

3.7156 

160 

&M.406 
30i 

17983.504 

6.  If  2  qt.  of  linseed  oil  are 
mixed  with  ^  pt.  spirits  of  turpen- 
tine, what  fraction  of  the  mix- 
ture is  turpentine?  How  much 
turpentine  in  one  pint  of  the 
mixture? 

2  qt.  +  J  pt.  =  ^  pt. 

i  of  1  pt.  =  }  pt.  Ans, 

7.  Reduce  6.1732  mi.  to  yards, 
feet,  and  inches. 

5.1732 
1760 


0104.882 
3 


2.496 
12 


6.952 
9104  yd.  2  ft.  5.952  in.  Ans. 

8.  If  a  man  walks  88  mi.  in 
26  hr.,  how  many  feet  does  he 
walk  in  a  second? 

11 

'f^       88 

'^ji  X  fifi  X  fi^     '      195 
13  15 

=  4}5j  ft.  Ans. 


9.  Of  a  mixture  of  sand  and 
lime  0.27  of  the  weight  is  lime. 
How  many  ounces  of  lime  in  a 
pound  of  the  mixture?  How 
many  troy  grains  of  lime  in  an 
avoirdupois  pound  of  the  mix- 
ture? 

16  oz.  7000  gr. 

0.27  0.27 


112 
32 


1890  gr.  Ana. 


4.32  oz.  Ans, 

10.  A  gill  of  water  is  put  into 
a  quart  measure,  and  the  meas- 
ure then  filled  with  milk.  What 
part  of  the  mixture  is  water  ? 

1  gi.  =  J  qt 

.'.  I  is  water. 

11.  Reduce  555  ft.  to  the  deci- 
mal of  a  mile. 

0.1051136 


528|9)55.5 
628 


2700 
2640 


600 
528 

720 

528 


1920 
1584 

3360 
3168 

192 

0.105113^  mi.  An8. 
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12.   Beduce  1  mi 

.  13  rd.  2 

yd- 

2  ft  6  in. 

to  inches. 

mi. 

iti. 

yd- 

ft. 

in. 

1 

13 

2 

2 

6 

320 

333 

H 

1833) 

3_ 

5502i 

12 

66036 


66,036  in.  Ans, 


13.  How  many  cubic  inches  in 

2^  cu.  ft.? 

1728  CO.  in. 

864 
3466 
4320  cu.  in.  Ans. 

14.  How  many  pounds  avoir- 
dupois does  a  cubic  yard  of  water 
weigh  if  a  cubic  foot  weighs  1000 
oz.? 


1000  oz. 
27 


16)27000  oz. 

1687Jlb.    Ans, 


15.  Express  the  weight  of  a 
cubic  yard  of  water  as  the  deci- 
mal of  a  ton. 

16871  lb.  =15?Ii5t. 
*  2000 

=  0.84376  t.  Ans. 


16.   What    is    the  weight    of 
7  bu.  3}  pk.  of  potatoes  ? 

31pk.  =51bu.  =Jbu. 
4 

601b. 

-!i 

62^ 
420 


472}  lb.  Ans. 


17.   A  farmer  sowed  6  bu.  1  pk.  1  qt.  of  seed,  and  harvested  from 
it  103  bu.  3  pk.  6  qt.     How  much  did  he  raise  from  a  bushel  of  seed  ? 


bu. 
6 
4 

21 
8 

160 


pk. 
1 


qt. 
1 


bu. 

pk. 

qt. 

103 

3 

6 

4 

416 

8 

3326 

4^  of  1  bu.  =  4^  bu.  =  19f}t  bu. 
iH  bu.  =  Ht  of  4  pk.  =  2ii4  pk. 
lit  pk.  =  H4  o^  8  qt.  =  6^  qt.  =  6.6  qt. 
li  bu.  2  pk.  6.6  qt  Ans. 

\ 

\ 
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18.  How  many  bushels  in  6 
tons  of  oats  ? 

125 

n       2        ' 

2 

19.  How  many  bottles,  each 
holding  1  pt.  3  gi.,  can  be  filled 
from  a  barrel  of  cider  ? 

1  pt.  3  gi.  =  1}  pt.  =  ^  gal. 
16      9 

20.  If  a  steamer  makes  13  mi. 
6  rd.  an  hour,  how  far  will  she 
go  between  6  a.m.  and  6  p.m.  ? 
How  many  hours  will  she  re- 
quire to  make  113  miles  ? 

mi.  rd. 

13  6 

12 

156  72 

166  mi.  72  rd.  Am, 

13  mi.  6  rd.  =  IS^f^  mi. 

-Ll^  =  i«?Ixll3 
13yi^     2083 

==l«0§!}  =  8MiS.  Am, 

21.  If   a   train   runs   at   the 

average  rate  of  111  rd.  a  minute, 

how  many  hours  will  it  require 

to  run  from  Boston  to  Buffalo, 

498  miles  ? 

166       16 

^9^  X  320  _  2656,  00,0, 

^^xXXX       HI  " 

3       37 

iff  hr.  =  J  Jf  of  60  min. 

=  56  min.  nearly. 

23  hr.  56  min.  nearly.  Ans. 


22.  What  is  the  cost  of  12  A. 

146  sq.  rd.  of  land  at  $16.25  an 

acre? 

146  sq.  rd.  =  JJ  A. 

13 

12Hx|161=lg?x$S 

16 

=  $  \M^  =  $209.83.  Ans, 
64 

23.  What  is  the  cost  of  8  t. 
3  cwt  27  lb.  of  coal  at  95.76  a 
ton? 


100 
20 


27.  lb. 
3.27  cwt. 


8. 1635  t. 

8.1635 
5.75 

408175 
571445 
408175    . 

46.940125 

$46.94.  Ans. 

24.   What  is  the  cost  of  7  t. 
1560  lb.  of  hay  at  $  15.50  a  ton  ? 

1560  lb.  =  im  t.  =  iViy  t. 

$15.50 
7.78 

12400 
10850 
10850 


$120.59  Ans. 


25.  What  is  the  cost  of  a  car 
load  of  wheat  weighing  20,000 
lb.,  at  $1.05  a  bushel? 

$1.05  =  $lA  =  $ii. 
50 

;w       7 

^^W»x$?I=$350.^«,. 


UP 

;2P 


20 
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26.   Reduce  6  rd.  4  yd.  2}  ft. 
to  the  decimal  of  a  mile. 


3 
320 


2.5  ft. 
4.8333  yd. 
6.8787  rd. 


0.0184  mi.  Ana, 

27.   Reduce  9  sq.  ch.  11.25  sq. 
rd.  to  the  decimal  of  an  acre. 


16 
10 


11.25  sq.  rd. 
9.703126  sq.  ch. 


0.9703125  A.  Ans, 


28.  Reduce    0.09376    bu.    to 

quarts. 

0.09375 
32 


18750 
28125 

3. 


3  qt.  Ans, 


29.  Reduce    7560    chains    to 

miles. 

8017560  ch. 

94.5  mi.  Ans, 

30.  How  many  gross  are  2000 
pens? 

125 

m 

Jm. ^m^lSi.  Ans. 


31.   Find  the  cost  of  27.248  A., 
at  $93.75  an  acre. 

27.248 
93.75 

136240 
UK)736 
81744 
245232 


2554.5 


$2554.50.  Ans. 


32.  Which  is  the  greater,  2.8 
of  3  ft.  11  in.  or  3.11  of  2  ft.  8  in., 
and  by  how  much  ? 

3  ft.  11  in.  =  47  in.  ; 
2  ft.    8  in.  =  32  in. 


47  in. 

32  in. 

2.8 

3.11 

376 

32 

94 

32 

131.6  in. 

96 

99.52  in. 

131.6  in.  -  99.52  in. 

=  32.08  in. 

=  2  ft. 

8.0€ 

I  in. 

Therefore,  2.8  of  3  ft.  11  in.  is 
the  greater  by  2  ft.  8.08  in.   Ans. 

33.  Reduce  171  lb.  6  oz.  troy 
to  the  decimal  of  a  ton  avoirdu- 
pois. 

171  lb.  6  oz.  =  171i  lb. 


171ix6760_ 
7000 

100 
20 


49      2880 


'^ 


1000 


=  141.12. 


141.12  1b. 
1.4112  cwt. 


0.07056  t.  Ans. 


34.    Express  14.52  sq.  yd.  as 
the  decimal  of  a  square  chain. 

14.52 


14.52  sq.  yd.  = 


30J 


sq.  rd. 


14.62     „„     , 
-  sq.  ch. 


16  X  301 

14.52  „^     , 
= sq.  en. 

484     ^ 
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M.   If  a  forrereign  is  eqaal  to 
2^.22  fraoes,  or  to  $4.85,  what 
of  a  doUar  U  a  franc  ? 

0.192  ^M. 


2d22;48o. 
2'!«22 


23280 
22698 


5820 
5044 

776 

36.  If  0.327  of  some  work  is 
done  in  3  hr.  38  miiL,  how  long 
will  the  whole  work  require  ? 

3  hr.  38  min.  =  218  min. 
218  mln.+0.327  =  l^of  %l^  min. 


2000 
3 


3 

min.  =  666}  min. 


=  11  hr.  6  min.  40  sec.  Am. 

37.  A  can  ran  a  mile  in  7.68 

min.  ;  B  can  ran  at  the  rate  of 

7.68  mi.  an  hour.     Which  lb  the 

fasti^r  runner  ? 

7.8 


768;6000. 
5376 


6240 
6144 


06 
Therefore,  A  is  the  faster  runner. 


How  many  miles  an  hour 
does  a  person  walk  who  takes  2 
steps  a  second  and  1900  steps  in 


6       6 
g9xWx2_7>_^j,      -^ 

JSHW  19     ^^ 

190 
19 


39.  If  an  ounce  troy  of  gold 
is  worth  $20,  what  is  the  Tahie 
of  a  pound  aToirdupois  ? 

$20 
12 


$240  per  lb.  troy. 
175  g 

^x$2ifl  =  $f  =  $291.67. 
3 


40.  Two  stars  cross  the  merid- 
ian at  6  hr.  4  min.  42.3  sec.  and 
7  hr.  2  min.  57.21  sec,  respec- 
tively. What  is  the  interyal  be- 
tween the  observations  ? 


hr. 

min. 

sec. 

7 

2 

57.21 

6 

4 

42.3 

58  14.91 

58  min.  14.91  sec.  .^Ins. 

41.  How  long  will  it  take  to 
fill  }f  of  a  cistern,  when  the 
whole  requires  6  hr.  10  min.  ? 

6hr.  10  min.  =6ihr. 

4iof6j=«x  v=m=»^. 

^  hr.  =  /^  of  60  min.  =  12|  min. 
\  min.  =  j  of  60  sec.  =  24  sec. 

8  hr.  12  min.  24  sec.  Ans. 
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42.  The  circumference  of  a 
circle  is  6  yd.  1  ft.  5. 1  in.  What 
is  the  length  of  55°  ? 


860 


yd. 

ft     m. 

6 

1     6.1 

3 

19 

12 

233.1 

11   259 

of  233.1 

_  ^  ,^mx 

m    10 

T? 

8 

_  2849  _  0541 

80 
35|S  in.  =  2  ft  UK  in.  Am. 

43.   Multiply  2  t  16  cwt.  63} 
lb.  by  If 

t.         cwt.  lb. 

2  16  63} 

4 


9  11 


6 


534 


1 
2 


5 
16 


17A 

m 


4  1  80A 

4 1.  1  cwt.  8035^  lb.  Ana. 

44.  Into  how  many  shares  has 
£  120  been  divided  when  each 
share  is  £3  8s.  6f  d. 

6fd.  rr^Ss.  =is. 
'^         12         ^ 

8i8.  =£^  =  £*. 
^  20         ^ 

^^  =  L^m  =  36.  Ans. 

45.  If  ^  of  one  line  is  equal 
to  t  of  another  line,  which  is  the 
greater?  What  fraction  of  the 
greater  is  the  less? 


14    8_42j_40 
15'  9        45 

. '.  the  second  line  is  the  greater. 

Ana, 

±J^M^^±Ans, 

3       7 

46.   Multiply    5   mi.    206    rd. 
2  ft  2  in.  by  786. 

mL        rd.        ft.        in. 

5  206        2  2 

786 


4436 


99 


3if 


0 
6 


4436  99         3  6 

4436  mi.  99  rd.  3  ft  6  in.  Ana, 

47.   The  returns  of  a  gold  mine 

are  241  t  of  ore  yielding  2  oz. 

1  dwt  15  gr.  of  fine  gold  a  ton, 

and  193  t.  yielding  1  oz.  12  dwt. 

9  gr.  a  ton.     Find  the  value  of 

the  whole  yield,  at  $19.45  an 

ounce. 

lb.        oz.        dwt        gr. 

2  1  15 

241 


41    9 

11     16 

lb.    oz. 

dwt.    gr. 

1 

12      9 

193 

26    0 

8      9 

41    9 

11     15 

67   10 

67  lb.  10 

oz.  =814  oz. 

$19.45 
814 

7780 
1946 
15560 


2^ 
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46u    Dirkie  96  long  tons  56  lb.  tij  23  Ih.  o  os. 


d3 
2240 

lb. 
56 

2rj^;76 
16 

3ri:M016 

.89.^^4} 
37:{;:j:534016 

2d&l 

3o00 
33o7 

1431 
1119 

3126 

2mi 

lb. 

OIL 

23 

5 

16 

373 


142 


49.  Telegraph  poles  on  railroads  are  generally  erected  at  intervals 
of  S8  yd.  Show  that  if  a  passenger  counts  the  number  of  poles 
which  the  train  passes  in  three  minutes,  that  number  will  express  the 
number  of  miles  an  hour  the  train  is  going. 

Kince  1  mi.  =  1760  yd.,  88  yd.  =  ^  of  a  mile,  and  there  are  20  poles 
to  the  mile.  Since  1  hr.  =  00  min.,  3  min.  =  ^  of  an  hour.  Hence, 
the  nnml>er  of  poles  passed  by  in  3  min.  expresses  the  rate  of  the 
train  in  miles  per  hour.  ' 

50.  If  Greenwich  time  is  5  hr.  8  min.  16  sec.  later  than  Washing- 
Um  time,  and  Chicago  is  87°  35'  W.,  what  is  the  difference  between 
Wasliington  time  and  Chicago  time  ? 


ir,  87^ 

5  hr. 

50  min. 

20  sec. 

hr. 

min. 

sec. 

5 

60 

20 

5 

8 

16 

42 


42  min.  4  sec.   Ans, 
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51.    What  fraction  of  21  cu.  yd.  11  cu.  ft.  1216  cu.  in.  is  3  cu.  yd. 
1  ca.  ft.  1161  cu.  in.  ? 


cu.  yd. 

cu.  ft. 

cu.  in. 

21 

11 

1215 

27 

578 

1728 

999099 


cu.  yd. 

cu.ft. 

cu.  in. 

3 

1 

1161 

27 

82 
1728 

142857  ami  =  f .  Ans, 


52.   How  many  minutes  in  the  first  three  months  of  1895  ?    How 
many  in  the  first  three  months  of  1896  ? 

Jan.  Sdl  dy. 
Feb.  29 
Mar.  31 

91  dy. 

24 

60 


Jan.  31  dy. 

Feb.  28 

Mar.  31 

90  dy. 

24 

60 

1440 

90 

129600 


1440 
91 

1440 
12960 


131040 
129,600  min.;  131,040  min.  Ans. 

53.   A  knot  is  ^  of  a  degree,  and  a  mile  is  0.01477  of  a  degree. 
Find  in  miles  the  value  of  a  knot  to  five  decimals. 

1  knot  =  A°  =  0.016°. 

Imi.    =0.01477°. 

1.12841 

01477)01666.66666 
1477 


1896 
1477 

4196 
2954 


12426 
11816 


6106 
5908 

1986 

1477 

509 


1.12841  mi.  Ans. 
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54.  The  captain  of  a  steamer,  sailing  from  Liverpool,  found  on 
taking  an  observation  that  the  sun  crossed  his  meridian  at  42  min. 
5  sec.  past  one  o^clock  p.m.  by  Greenwich  time.    Find  his  longitude. 

Time  on  the  steamer  was  1  hr.  42  min.  6  sec.  later  than  Greenwich 

time. 

1  hr.        42  min.  6  sec. 
15_ 

26°  31'  15" 

25°  31'  15"  W.  Ans, 

55.  If  a  walk  6  ft.  wide  is  made  round  a  park  600  ft.  square  within 
the  enclosure,  hoyr  many  square  yards  will  the  walk  contain  ? 

600  ft.  =  200  yd. ;  6  f t.  =  2  yd. 

2(200  +  196)  X  2  =  1684. 

1584  sq.  yd.  Ans, 


56.  How  many  pickets  3  in.  wide,  placed  3  in.  apart,  will  be  re- 
quired to  fence  a  rectangular  lot  231  ft.  long  and  99  ft.  wide  ?  What 
will  they  cost  at  $  3.25  per  hundred  ? 

Each  picket  occupies  with  its  space  3  in.  +  3  in.  =  6  in.  =  ^  ft. 

Perimeter  =  2  x  (231  +  99)  ft.  =  660  ft. 

660  +  i  =  2  X  660  =  1320.  Ans. 

$3.26 
13^ 

650 
975 
325 

$42.90  Ans. 

57.  The  length  of  a  year  is  365.242218  mean  solar  days.  Express 
the  length  of  a  year  in  days,  hours,  minutes,  and  seconds. 

366.242218 
24 

968872 
484436 

5.813232 
60 

48.79392 
60 

47.6352 
365  dy.  5  hr.  48  min.  47.6352  sec.  Ans, 
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58.  The  Flying  Dutchman  Express  runs  from  London  to  Exeter,  a 
distance  of  193|  mi.,  in  4}  hr.,  making  one  stop  of  10  min.,  two  of 
6  min.  each,  and  one  of  3  min.  What  is  its  average  speed  per  hour 
when  in  motion  ? 

The  time  lost  at  stations  =  1  x  10  min.  +2x6  min.  +  1x3  min.  = 
23  min. 
Actual  running  time  =  4 J  hr.  —23  min.  =  4  hr.  16  min.  —  23  min.  = 

3  hr.  62  min. 

10 
6        ;20 

103J^3H  =  2^xg  =  60. 

^  60  mi.   Am, 

59.  The  Scotch  Express  runs  from  London  to  Edinburgh,  a  dis- 
tance of  303}  mi., in  9  hr.,  making  one  stop  of  30  min.,  three  of  6  min. 
each,  and  one  of  3  min.  What  is  its  average  speed  per  hour  when  in 
motion  ? 

The  time  lost  at  stations  =  1  x  30  min.  +3x6  min.  +  1x3  min. 
=  48  min. 
Actual  running  time  =  9  hr.  —  48  min.  =  8  hr.  12  min.  =r  8^  hr. 

48 


393 J -*- 8J  =  :^2^  X -^  =  48. 


^l  48  mi.   Ans, 

60.  The  Empire  State  Express  runs  from  New  York  to  Buffalo,  a 
distance  of  439  mi.,  in  8  hr.  16  min.,  making  two  stops  of  3  min.  each, 
and  two  stops  of  2  min.  each.  What  is  its  average  speed  per  horn- 
when  in  motion  ? 

The  time  lost  at  stations  =  2x3  min.  +  2x2  min.  =10  min. 
Actual  running  time =8  hr.  16  min.  —10  min.  =8  hr.  6  min.  =8^  hr. 

439  +  8A  =  439  X  i^  =  ^^  =  54JJ  =  64.31. 

64.31  mi.    Ana, 

61.  How  many  dollars  worth  4s.  2d.  each  will  pay  a  bill  of 
£11  17s.  6d.? 

s.        d.  £        8.        d.  2860  -*-  60  =  67. 

4         2  11       17        6 

12  20  •^^^  '^^' 

60  237 

12 

2860 
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62.   The  lunar  month  is  29.63059  days.    Express  the  length  of  a 
lunar  month  in  days,  hours,  minutes,  and  seconds. 

29.53059 

24 

212236 

106118 


12.73416 

60 

44.0496 
60 


2.976 
29  dy.  12  hr.  44  min.  2.976  sec.   Ans, 


Bzercise  87.    Page  179. 

1.  If  15  yards  of  silk  cost  3 18.75,  what  will  be  the  cost  of  20} 
yards  ? 

If  15  yd.  of  silk  cost  $  18|,  1  yd.  will  cost  ^^  of  $  18},  and  20|  yd. 

wiU  cost  20i  X  ,1^  X  a  18}. 

5 

20ix^x$18}=^x^x$^  =  3'^=S25.42.  Ans. 

2.  If  3}  pounds  of  tea  cost  $  3.80,  how  many  pounds  can  be  bought 
for  ^21.89? 

If  3|  lb.  of  tea  cost  $  3|,  1  lb.  costs  9-^,  and  as  many  pounds  can  be 


bought  for  $21.89  as  21.89  -i-  5J. 


3f 


$21.89  ^  ?i  =  A  X  y  X  »^i^?  =  $?^?1?  =  1 19.59.  Ans. 
3f     19      ^  100  1900 


3.   If  ^  of  a  ton  of  coal  costs  $  1.12,  what  is  the  price  of  5}  cwt.  ? 

54cwt.  =  ^t.  =11 1. 
'  20        40 

If  <jS(  t.  of  coal  costs  $1.12,  1 1.  costs  $1.12  -h^  and  }Jt.  costs 
}Jx($1.12-^A). 

lJ><(tU2.1J=llxMx$;:}5  =  $2^  =  $1.44^ 

6 
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4.  If  i\  of  a  piece  of  work  is  done  in  26  days,  what  fraction  of  the 
work  will  be  done  in  11}  days  ? 

If  1^  of  the  work  is  done  in  25  dy.,  the  fraction  that  can  be  done  in 

7 

6 

5.  A  bankrupt's  debts  are  $2520,  and  the  value  of  his  property  is 
$  1890.    How  much  can  he  pay  on  a  dollar  ? 

He  can  pay  on  each  dollar  $  i!S^. 

3 

i^of  |;.>0  =  |O.75.  Am, 

i 


6.  If  a  bankrupt's  debts  are  $4264,  and  he  pays  62|  cents  on  a 

dollar,  what  are  his  assets? 

533 


$0.62J  =  $f. 


^  of  $ ^$2^^  =  $ 2065.  Am. 


7.   If  an  ounce  of  gold  is  worth  $20.67,  what  is  the  value  of  0.04  of 
a  pound? 

0.04  lb.  troy  =  0.04  of  12  oz.  =  0.48  oz. 

$20.67 
0.48 


16536 
8268 

$9.0216 


$9.92.  Am. 


8.  A  man  spent  )  of  his  money  for  dry  goods,  {  of  the  remainder 
for  groceries,  and  had  $  15  left.    How  much  had  he  at  first  ? 

After  spending  {  of  his  money  he  had  }  left.  After  spending  }  of  | 
of  his  money  he  had  left  }  of  f  =  A.  Then,  $  15  =  ^  of  the  money 
he  had  at  first. 

$16-  — =  ^x  $W  =  $108.  Am. 


27J)  ADVk>frKD  xarrsMKnc. 

9s.  riampaon  k  Beed  «>ia  ^  'i  ^  -oc  >i  'vfaeat  so  <ii»  lom.  |  of  ti» 
mnaunder  :o  jiiuciier«  imi  jjii  Xi  jnaoeia  ieft.  How  znoBh.  aad,  xtuf 
at  dzac? 

After  aeilinz  x  ^  '^^  ^rticitt  ^.ev  jaui  }  leit.  Aits-  sUins  i  ^  i 
they  jmI  Itttt  ^11^^=  A.    Then,  i^  jo.  =  ^^  ji  Jifc  loc 

J8  ju.-— =-  <  ^  JO.  =  Jtta  bo.  .ifUL 

ICL  In  Ji  TCTQun  ichixu  A  )t  ^be  fdioiazs  nn  ^ris .  ^  vif  cfae  bovs 
are  )Tpr  16  rpai9  nd,  md  'f  34  >vs  ure  mder  It$.  Euw  aiaoy  jxiift  and. 
iiow  manv  iciii»uirs  ire  'here  ji  uie  «iiL»oi  * 

t^ince  A^  It  'lie  sciioiars  ire  ziria*  ^  ire  b«>vs».  Since  4  of  tfaa  bo^ 
are  over  IH  jr.  no.  i  Ji  -He  J^-ys  m  iniier  Itf  ;  tiiac  ia^  i  ^if  ^  =  ^i^ 
4]f  die  ieiiL>.ar3^ 

T^iereiure.  '^  :s  A;  Jt  the  amnher  it  idiuiaz& 

U.    In  a  certain  school  V^  jf  the  "sch-  lais  are  btiys :  A  of  the  ^ 
are  iniler  Irt.  .md  lo  zi.r*.s  ire   ner  Itj.     How  many  b«»ys  and  how 
many  z^ns  ar»»  there  ui  'he  -scao*!  * 

j^iaoe  r^  n  'he  ^'hv^'oir^  ire  j^n-s.  t*  ire  j:ir!s,>     Since  ^  of 
are  inder  Id.  '^l  it  the  zins  ire  over  'jS  .  :h;it  :&, 

—  Jt  —  =  —  jt  the  achoiHEi. 

a 

Therefore,  i:>  .s  \{  n  'he  rmmber  of  schoiaz& 


T-; 


4S 


Hencp,  the  number  of  bov^  a  —  ot  ^  =  2«5. 
Hence,  the  number  of  giris  is  —  of  i5>  =  22.  .^Iaj; 
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12.  If  from  a  certain  number  }  of  it  is  subtracted,  then  I  of  the 
remainder,  then  f  of  that  remainder,  6  still  remains.  What  is  the 
number? 

After  f  of  the  number  is  subtracted  J  is  left 

After  ^  of  J  is  subtracted  |  of  }  =  ^  is  left. 

After  f  of  i  is  subtracted  f  of  }  =  ^  is  left. 

Therefore,  the  number  =  6  +  —  =  —  x^  =  35.  Ans. 

13.  A  ship's  cargo  sold  for  $46,000  belongs  to  three  partners. 
A  owns  i  of  {  of  it,  B*s  share  is  equal  to  3^  of  |  of  A's  share, 
and  C  owns  the  remainder.    What  does  each  receive  from  the  sale  ? 

7        8      7      7  ^^ 

1  ^^7  =  77'   TS  ^^  $^»W  =  $21,000,  A»8.  Ans. 
)f        6     15     ap 

8 

2  43      2  ^^ 

8A  of  ^  of  $21,000  =  11  X  ^  X  $^im  =  •16,000,  B's.  Ans, 

•  45,000  -  $21,000  -  $  16,000  =;f  9000,  C's.  Ans. 

14.  A  man  bequeathed  ^  of  his  property  to  A,  }  of  it  to  B,  }  to  C, 
}  to  D,  and  the  remainder,  $  550,  to  E.  What  was  the  value  of  his 
whole  property  ? 

6   .  1     1     l_10  +  6  +  4  +  3_.28 
12     4     6     8  24  24 

Therefore,  $  550  is  ^  of  the  property. 

•  550  -s-  ^  =  24  X  4650  =  $13,200.  Ans. 


15.  A  farmer  raised  321  bu.  8  pk.  of  com  from  0  acres  of  land. 
At  the  same  rate,  what  would  be  the  yield  from  25  acres  ? 

321  bu.  3  pk.  =  321}  bu. 

If  9  A.  yield  321}  bu.,  1  A.  wiU  yield  i  of  321}  bu.,  and  26  A.  will 

yield  25  x  i  x  321}  bu. 

148 

25  X  1  X  321}bu.  =  26  x  1  X  ^bu.  =?^bu.  =  893}  bu.  Ans. 
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16.  If  7  horses  eat  21  bushels  of  oats  in  16  days,  how  many  days 
will  00  bu.  3  pk.  last  them  ? 

00  bu.  3  pk.  =  00}  bu. 

If  21  bu.  of  oats  last  16  days,  00}  bu.  will  last  ^  x  16  days. 

^  X  16  days  =  ^  x  ;?  days  =  76  days.  Ans, 

i 

17.  If  12  horses  can  plow  06  acres  in  6  days,  how  many  horses  will 
plow  64  acres  in  8  days  ? 

In  6  days  06  acres  can  be  plowed  by  12  horses. 

In  1  day  06  acres  can  be  plowed  by  6  x  12  horses. 

6  X  12 
In  1  day  1  acre  can  be  plowed  by  — ^^^-^  horses. 

*  6x1^ 

In  8  days  1  acre  can  be  plowed  by  ^-^- —  horses. 

•^  Sx  06 

In  8  days  64  acres  can  be  plowed  by  -^-^ — ^^—=-  horses. 

8  X  06 

n 

18.  If  40  acres  of  grass  is  mowed  by  8  men  in  7  days,  how  many 
acres  will  be  mowed  by  24  men  in  28  days  ? 

24  men  will  mow  three  times  as  much  as  8  men  in  the  same  time  ; 
the  same  number  of  men  will  mow /our  times  as  much  in  28  days  as 
in  7  days.  Hence,  24  men  in  28  days  will  mow  3  x  4  or  12  times 
as  much  as  8  men  in  7  days. 

12  x  40  A.  =  480  A.  Ans, 

19.  How  many  bushels  of  wheat  will  serve  72  people  8  days  when 
4  bushels  serve  6  people  24  days? 

72  people  require  12  times  as  much  wheat  as  6  people  for  the  same 
time  ;  the  same  number  of  people  require  \  as  much  wheat  for  8  days 
as  for  24  days.    Hence  for  8  days  72  people  require 

;;ix-x4bu.  =  10  bu.  Am. 
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20.   If  2  horses  eat  8  bushels  of  oats  in  10  days,  how  many  horses 
will  eat  3000  bushels  in  24  days  ? 

In  10  dy.  8  bu.  will  be  eaten  by  2  horses. 

In  1  dy.  8  bu.  will  be  eaten  by  10  x  2  horses. 

16  X  2 
In  1  dy.  1  bu.  will  be  eaten  by  -^i-i^—  horses. 

8 

In  24  dy.  1  bu.  will  be  eaten  by  — ^  horses. 
'  24  X  8        . 

In  24  dy.  3000  bu.  will  be  eaten  by  '^^^  ^^^  ^  horses. 

126       2 


21.  If  a  man  travels  160  miles  in  6  days  of  12  hours,  in  how  many 
days  of  10  hours  will  he  travel  600  miles  ? 

In  1  day  of  12  hr.  he  travels  ^  mi. 

In  1  day  of  10  hr.  he  travels  f5  x  -^p  mi. 

Hence,  to  travel  600  mi.,  the  number  of  days  he  will  require  is 

500+(jjxH^). 
600-i-(iJxH^)=^W»x^x-|-  =  20.  Am. 

22.  If  939  soldiers  consume  361  bu.  of  wheat  in  21  days,  how  many 
soldiers  will  consume  1404  bu.  in  7  days  ? 

1404  bu.  will  last  the  same  number  of  men  4  times  as  long  as 
361  bu. ;  the  same  number  of  bushels  will  last  three  times  the  number 
of  men  for  7  days  as  for  21  days.  Hence,  1404  bu.  will  last  3x4 
times  the  number  of  men  for  7  days  that  361  bu.  will  last  939  men  for 
21  days. 

3  X  4  X  939  =  11,268.  Am. 

23.  If  6  men,  working  16  hours  a  day,  can  reap  a  field  of  12|  acres 
in  3|  days,  in  how  many  days  can  7  men,  working  12  hours  a  daY^ 
reap  a  field  of  16  acres  ? 
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6  men  can  reap  12^  A.  in  3}  days  of  10  hr.  =  66  hr. 
1  man  can  reap  12)  A.  in  5  x  66  tir. 

1  man  can  reap  1  A4  in  -^ —  hr. 

12i 

1  man  can  reap  16  A.  in  ^^  x  ^  x  ^  hr. 

^  12J 

7  men  can  reap  16  A..in  ^^  ^  6  x  66  j^^, 

7  X  121 


7  men  can  reap  16  A.  in  ^^  x  6  x  66  ^   ^^  ^^  ^^ 
^  12  X  7  X  12i 


12) 
121 


2 

16x  6  X  56  _;^  X  ?  X  ^g  X  2__^   ^^ 
12  X  7  X  12i         r^xX  x'^^ 

i  ^ 


24.   If  7  men  in  8  days  of  11  tiours  mow  22  acres,  in  liow  many 
days  of  10  hours  will  12  men  mow  360  acres  ? 

^    7  men  can  mow  22  A.  in  8  days  of  11  hr.  =  88  hr. 

1  man  can  mow  22  A.  in  7  x  88  hr. 

7  y  88 
1  man  can  mow  1  A.  in  1-^i-r^  hr. 

22 

12  men  can  mow  1  A.  in  — ^        hr. 

12  X  22 

12  men  can  mow  .360  A.  in  '^'^  x  7  x  88  j^^ 

12  X  22 

12  men  can  mow  360  A.  in  ^^  x  7  x  88  ^       ^j  j^  ^ 

10  X  12  X  22 

3 

^  4 

mxJ^iM  =  84.  Ans. 

;^  X  ;;2  X  ;2;2 


25.  If  44  cannon,  firing  30  rounds  an  hour  for  3  hours  a  day,  use 
300  barrels  of  powder  in  6  days,  how  many  days  will  400  barrels  last 
dd  cADDon,  UriDg  40  rounds  an  hour  for  6  hours  a  day  ? 
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44  cannon  firing  80  rounds  for  3  hr.  consume 
300  bbl.  in  6  days. 

44  cannon  firing  30  rounds  for  1  hr.  consume 
300  bbl.  in  3  X  5  days. 

44  cannon  firing    1  round  for  1  hr.  consume 
800  bbl.  in  30  X  3  X  5  days. 

1  cannon  firing   1  round  for  1  hr.  consumes 
300  bbl.  in  44  X  30  X  3  X  5  days. 

1  cannon  firing   1  round  for  1  hr.  consumes 

1  bbl.  In  ^^^<^^^^^  days. 

300 

66  cannon  firing    1  round  for  1  hr.  consume 

1  bbl.  in  iiil^^JLAiie  ^ 

300x66  ^ 

66  cannon  firing  40  rounds  for  1  hr.  consume 

1  bbl.  in  ^^^^^^^^  days. 
40  X  300  X  66        ^ 

66  cannon  firing  40  rounds  for  5  hr.  consume 

1  bbl.  in    ^^^0^^^^    days. 
5  X  40  X  300  X  66      ^ 

66  cannon  firing  40  rounds  for  5  hr.  consume 

400  bbl.  in  ^00x44x30x3x6  ^ 
6x40x300x66  ^ 

^laipx  jTlxgpxgx^^g    ^n« 


Exercise  88.    Page  182. 

1.  Find  the  area  of  a  fioor  16  ft.  3  in.  long  and  12  ft.  6  in.  wide. 
16  ft.  3  in.  =  16J  ft ;  12  ft.  6  in.  =  12i  ft. 

16J  X  12i  =  ?5  X  ^  =  ^525  =  203i.        203i  sq.  ft.  An8. 
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2.  A  rectangle  contains  672  sq.  ft.  108  sq.  in.,  and  is  10  ft.  6  in. 
wide.     Find  its  length. 

672  sq.  ft.  108  sq.  in.  =  672}  sq.  ft. ;  10  ft.  6  in.  =  lOJ  ft 

60 

672}  +  lOJ  = -^  X  2^  =  ?5  =  341.        844  ft  Ans. 

2 

3.  What  length  of  board  16  in.  wide  will  contain  11  sq.  ft  36  sq.  in.  ? 

11  sq.  ft.  36  sq.  in.  =  11}  sq.  ft ;  16  in.  =  1}  ft 

0 
ll}-*-l}  =  ^x^  =  0.        «ft  Ans. 


4.  What  length  of  road  44  ft.  wide  will  contain  an  acre  ? 

1  A.  =  43,660  sq.  ft 
43,660  -r-  44  =  000.        000  ft  =  60  rd.  Ans, 

5.  Find  the  area  of  a  rectangular  field  13.12  chains  long,  10.36 

chains  broad. 

13.12 
10.36 

6660 
3036 
1312 


135.7020 
136.702  sq.  ch.  =  13  A.  6.702  sq.  ch.  Ans. 

6.  A  path  216  ft  long  measures  72  sq.  yd.     Find  its  breadth. 

216  ft  =  72  yd.  72  h-  72  =  1.      1  yd.  Ans. 

7.  A  rectangular  field  of  21.66  A.  is  260.8  yd.  broad.    Find  its 

length. 

1  A.  =  4840  sq.  yd. 

4840  sq.  yd.  418 

21.66 


20040 
20040 
4840 
0680 
104834.40  sq.  yd. 


2608)1048344 
10032 
4614 
2608 


20064 
20064 


418  yd.   Ans. 
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8.  What  is  the  area  of  a  table,  if  its  length  and  breadth  are  4  ft. 
3f  in.  and  2  ft.  9|  in.,  respectively  ? 

4  ft.  3f  in.  =  4f  ft. ;  2  ft  9J  in.  =  2f  ft 

6       2 
4,x2J  =  |x^=12.  I2sq.ft.   ^n,. 

9.  From  each  corner  of  a  square,  each  side  of  which  is  2  ft.  6  in. 
long,  a  square  measuring  5  in.  on  a  side  is  cut  out.  Find  the  area  of 
the  remainder  of  the  figure. 

2ft5in.=:2Aft.  2Ax2/,  =  Hxf|  =  }H  =  6m. 

bm  sq.  ft  =  6  sq.  ft.  121  sq.  in. 
6  X  5  =  25.  4  X  26  sq.  in.  =  100  sq.  in. 

6  sq.ft  121  sq.  in.  —  100  sq.  in.  =  5  sq.  ft.  21  sq.  in.    Ans, 

10.  The  length  and  breadth  of  a  map  are  4|  ft.  and  3|  ft.  respec- 
tively. If  the  map  represents  77,760  sq.  ml.  of  country,  how  many 
square  miles  are  there  to  a  square  inch  ? 

4^  ft  =  64  in. ;  3^  ft  =  40  in. 


64 
40 

2160 


36 


216JJ)7776 
648 

1296 
1296 


36  sq.  mi.  Ans, 


11.  In  rolling  a  grass  plot  that  is  24  yd.  long,  and  contains  400  sq. 
yd.,  how  many  times  must  a  roller  3  ft  4  in.  wide  be  drawn  over 
it  lengthwise  that  the  whole  plot  may  be  rolled  ? 

400  -h  24  =  16f  3  ft.  4  in.  =  3}  ft  =  IJ  yd. 

6      3 


16}^li  =  ?^x^=16. 


Ans, 


12.   How  many  sods,  each  2  ft.  3|  in.  long  and  8}  in.  broad,  will  be 
required  to  turf  an  acre  of  ground  ? 

2  ft  3i  in.  =  2^  ft. ;  8J  in.  =  f  J  ft  1  A.  =  43,660  sq.  ft 

72 

-i?5?2_  =  ^3^jj  X  ?^  X  —  =  27,648.        Am. 
2AxH  ^^     W 
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13.  Find  the  area  of  a  picture  frame  2\  in.  broad,  if  the  outside 
measurement  is  4  ft.  6)  in.  in  length  and  2  ft.  8  in.  in  width. 

2  X  2J  in.  =  4i  in. 
4  ft.  6i  in.  -  4i  in.  =  4  f t.  2  in. 
4  ft.  2  in.  +  2  ft  8  in.  =  6  ft.  10  in. 
2  X  (6  ft.  10  in.)=  13  ft  8  in.  =  13f  ft 

2J  in.  =  A  ft. 


4  ft.  2  in. 

00 

5' 

• 

^«»^f6=T^S=S=^^*- 


2^  sq.  ft.  =  2  sq.  ft  81  sq.  in.  Ans, 


14.  Find  the  expense  of  glazing  four  windows,  each  containing  12 
panes,  if  the  panes  are  each  1  ft  long  and  10  in.  wide,  and  the  price 
of  the  glass  is  38  cents  per  square  foot. 

2 


10  in.  =  J  ft. 


4  X  ;;Z  X  1  x^x  90.38  =  916.20.    Ans. 


15.  A  field  70  yd.  long  and  66  yd.  broad,  enclosed  by  a  wall,  has  a 
border  4  ft  wide  within  the  wall,  and  within  this  a  path  6  ft  wide. 
If  the  remainder  of  the  field  is  grass,  find  the  area  of  the  border,  of 
the  path,  and  of  the  grass. 

4  ft  =  IJ  yd.  2  X  H  yd.  =  2}  yd. 

60  yd.  -  2j  yd.  =  63^  yd.     2  x  (76  yd.  +  63J  yd.)  =  268f  yd. 


268f  X  IJ 


ZZ?x^  =  §M  =  344*. 
3       3        9        ^ 


Area  of  border  =  344 1  sq.  yd.  Ans. 

6  ft.  =  Ij  yd.  6  ft.  +  4  ft  =  9  ft  =  3  yd. 

2  X  3  yd.  =  6  yd.  76  yd.  -  6  yd.  =  70  yd. 

2  X  (70  yd.  +  63J  yd.)  =  246|  yd. 

246,xlj  =  iyx|  =  §^  =  411i. 

Area  of  path  =  411 J  sq.  yd.  Ans, 
Field  is  70  yd.  long  and  60  yd.  wide. 
Area  of  field  =  (70  x  60)  sq.  yd.  =  3600  sq.  yd.  Ans. 

16.  A  square  plot  of  land  127  yd.  long  has  a  path  1  yd.  wide  run- 
ning round  the  inside  of  it.  Find  the  cost  of  graveling  this  path  at  16 
cents  per  square  yard. 

127  yd.  -(2x1  yd.)  =  126  yd.  #0.16 

2  X  (127  yd.  +  126  yd.)  =  604  yd.  604 

(604  X  1)  sq.  yd.  =  604  sq.  yd.  $  76.60  Ana. 
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17.  A  street  }  of  a  mile  long  has  on  each  side  a  sidewalk  7)  ft. 
wide.  What  will  it  cost  to  pave  the  sidewalks  with  stones,  each 
measonng  2  ft.  9  in.  by  1  ft.  8  in.,  if  the  stones  are  worth  76  cents 
each? 

-  nil.  =  — 
4  i 


1320 

ft.  = 
9  in. 

3960  ft. 
=  2Jft.; 

1ft. 

8 

2 

in. 

X  7i  ft  = 

3960 
15 

16  ft 

19800 
3960 

2  ft. 

69400 
=  l}ft 

2|xl}=I^x|  =  ^. 
*        '       4      3     12 


..      .„      1080 
69400  -^§  =  i|  X  ?WW  =  12,960. 

3240 


12,960  X  $0.75  =  X^9  X  9^  =  #9720.  Ans. 

i 

18.  How  many  planks  11  ft.  by  9  in.  are  needed  to  cover  a  plat- 
form 27  ft  6  in.  long  and  8  yd.  wide  ?  What  will  be  the  cost  at  20 
cents  a  square  foot  ? 

9  in.  =  i  ft  J  8  yd.  =  24  ft ;  27  ft.  6  in.  =  27i  ft 


8 


2 


27^x24_^^      °       1  ^^_oo    A^ 

4 

^^  3        1 

X  11  x-xf-  =  $132.  Ans. 


19.  How  many  tiles  9  in.  long  and  4  in.  wide  will  be  required  to 
pave  a  walk  8  ft.  wide  that  surrounds  a  rectangular  court  60  ft.  long 
and  36  ft.  vnde  ? 

86  ft  +  (2  X  8  ft)=  52  ft  2  X  (60  ft  +  52  ft)=  224  ft 

(8  X  224)  sq.  ft  =  1792  sq.  ft     9  in.  =  }  ft. ;  4  in.  =  J  ft 

?xl  =  l 
4     3     4 

1792  -i.  J  =  4  X  1792  =  71(».  Ans. 
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20.   How  many  times  will  a  wh 
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[C.  / 


ft.  in  diameter/turn  in  going 


a  distance  of  110  yards  ?  ""-^  / 

/^  21ft.  =  lyd^  / 

(^^>-^-H^lS^  =  0.31831  X fTllO  =  M^  Ans. 


^'%. 


21.   What  distance  will  a  wheel  ^  yd.  in  diameter  pass  over  in 

making  4|  revolutions  ? 

0.1428 

4^  X  3.1416  X  -5^  yd.  =  ^  X  ^im  x  :^  yd.  =  6.426  yd.  Ans, 
11  /  aJ 


\,  Find  the  diameter  of  a  wheel  that  makes  0  revolations  in  going 

7J  yards. 

4 

7Jyd. -9  =  lx^yd.  =iyd. 

0.31831  X  I  yd.  =  li?I^  yd.  =  0.26466  yd.  =  9.1674  in.  Ans, 
6  5 

23.  If  the  circumference  of  a  wheel  is  ^  of  1  yd.  1|  ft.,  how  many 
times  will  the  wheel  turn  in  going  3f  miles  ? 

1yd.  IJft.  =4Jft. 


8 


240 


3fx6280^g4      —       ^.xA  =  15360^13ge^.  ^„,. 

Vx4j     J    "^^"^   ff.   n     11 

11 

24.  If  the  wheel  of  a  locomotive  is  3f  times  6.52  ft.  in  circumfer- 
ence, how  many  times  does  it  turn  in  a  minute  when  the  locomotive  is 
running  at  the  rate  of  13.34  mi.  an  hour  ? 

13.34  mi.  an  hour  =  1^.34  x  5280  ^^  ^  minute. 

60 

29        %i^ 
^^•^^>^^^^^(3fx5.62)=?ggixg^xlx?2g^gg§  =  67f  ^n.. 


60 


c 


m    ^9    n  m    3 

n 
3 
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25.  Find  the  area  of  a  circle  that  has  a  radios  of  3  feet 

3.1416  X  (3  X  3)  sq.  ft.  =  28.2744  sq.  ft.  Ans. 

3  3.1416 

3  9 

9  28.2744 


26.   What  is  the  area  of  a  circular  field  that  has  a  radius  of  400 
yards? 

3.1416  X  (400  X  400)  sq.  yd.  =  502,656  sq.  yd.  Am. 

400  3.1416 

400  160000 


160000 


1884960000 
31416 

502656.0000 


27.  The  radius  of  the  rotunda  of  the  Pantheon  at  Rome  is  71  ft. 
6  in.    Find  the  area  of  the  floor. 

3.1416  X  71i  X  71i  =  16,060.6446. 

3.1416  224.6244 

71.5  71.5 


157080 
31416 
219912 

224.62440 


11231220 
2246244 
15723708 


16060.64460 

16,060.6446  sq.  ft.  Ans. 


28.  The  diameter  of  a  cylindrical  cistern  is  13  ft.     What  is  the 
area  of  the  bottom  ? 

0.7854  X  (13  X  13)  sq.  ft.  =  132.7326  sq.  ft  Ans. 

13  0.7854 

13 


39 
13 

169 


169 

70686 
47124 
7854 

132.7326 
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29.  The  two  dialfl  of  the  clock  of  St  Paulas,  London,  are  each 
18f  ft.  in  diameter.     What  is  the  area  of  each  in  square  feet  ? 

0.7854  X  C18|  X  18|)  sq.  ft.  =  258.6248  sq.  ft.  Ana. 

;:TgxlgIxlgI  =  ^^^-^^^«  =  258.5248. 

T         7  7 

30.  At  20  cents  a  square  yard,  what  will  it  cost  to  gravel  a  walk 
6  ft.  wide  running  round  a  circular  fish  pond  70  yd.  in  diameter  ? 

Area  of  pond  =  0.7854  x  (70  x  70)  sq.  yd.  =  3848.46  sq.  yd. 

Area  of  pond  and  walk  =  0.7854  x  (74  x  74)  sq.  yd.  =4300.8504  sq.  yd. 

4300.85  sq.  yd.  -  3848.46  sq.  yd.  =  452.39  sq.  yd.,  area  of  walk. 

452.39  X  90.20  =  #90.48.  Ans. 

31.  How  many  square  inches  on  the  surface  of  a  ball  3  inches  in 

diameter  ?  • 

3.1416  X  3  X  3  =  28.2744.      28.2744  sq.  in.  Ana. 

32.  How  many  square  inches  of  surface  on  a  spherical  blackboard 
12  inches  in  diameter  ? 

3.1416  X  12  X  12  =  452.3904. 

3.1416 
144 


125664 
125664 
31416 


452.3904  452.3904  sq.  in.  Ans. 

33.  What  is  the  interior  surface  of  a  hemispherical  vase  whose 
interior  diameter  is  20  inches  ? 

I  X  3.1416  X  (20  X  20)  sq.  in.=  628.32  sq.  in.=  4  sq.  ft.  52.32  sq.  hi.  Ana. 

3.1416 
200 

628.3200 

34.  Find  the  external  and  the  internal  surface  of  a  spherical  shell 
whose  external  and  internal  diameters  are  8  in.  and  5  in.,  respectively. 

3.1416  X  (8  X  8)  sq.  in.  =  201.0624  sq.  in.  Ana. 

3.1416  X  (5  X  5)  sq.  in.  =  78.54  sq.  in.  Ana. 

3.1416  3.1416 
64                                      _   25 

125664  157080 

188496  62832 


201.0624  78.5400 
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35.  How  many  square  feet  of  tin  are  required  to  make  16  hemi- 
spherical bowls,  each  2  ft.  4  in.  in  diameter  ? 

2ft.4in.  =  2ift 

16  X  }  X  8.1416  X  (2i  X  2^)  sq.  ft.  =  136.8841  sq.  ft.  Ana. 

2)16  3.14i6 

8  18} 

_?i  251328 

a8}  31416 

20944 


58.6432 

^ 

1172864 
195477 

136.8341 


36.  Find  the  lateral  surface  of  a  right  cylinder  if  its  height  is  10  in. 
and  the  radius  of  its  base  is  7  in. 

(10  X  2  X  3.1416  X  7)  sq.  in.  =  439.824  sq.  in.  Ana. 

10  3.1416 

2  140 


20 

7 

140 


1256640 
31416 

439.8240 


37.  Find  the  lateral  surface  of  a  right  cylinder  if  its  height  is  12  ft. 
and  the  diameter  of  its  base  is  9  ft.  4  in. 

9  ft.  4  In.  =  9}  ft. 

(12  X  3.1416  X  9})  sq.  ft.  =  351.8592  sq.  ft.  Ana, 


12 
112 


3.1416 
112 

62832 
31416 
81416 

351.8592 
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38.  At  32  cents  a  square  foot,  what  is  the  cost  of  cemenUng  a 
cylindrical  cistern  20  ft.  deep  and  18  ft.  in  diameter  ? 

Lateral  area  =  (20  x  3.1416  x  18)  sq.  ft.  =  1180.976  sq.  ft. 

Area  of  bottom  =  3.1416  x  (9  x  9)  sq.  ft.  =  254.4696  sq.  ft. 

3.1416  3.1416 

360  81 

1884960  31416 

94248  261328 


1130.9760  264.4696 

1130.976    sq.  ft  1386.4466 

264.4696  0.32 

1386.4466  sq.  ft.  27708912 

41663368 
443.342592 

#443.34.  Ans. 

39«  The  diameters  of  two  right  cylinders  of  the  same  height  are  as 
6  to  1.    Compare  the  lateral  surfaces. 

Lateral  area  of  larger  __  height  x  i3.1416  x  6  _  6 
Lateral  area  of  smaller     height  x  3.1416  x  I     1 

That  is,  the  lateral  areas  are  as  6  to  1. 

Ezercise  89.    Page  186. 

1.    How  many  yards  of  carpeting  27  in.  wide  will  he  required  for  a 

floor  26  ft.  long,  16f  ft.  wide,  if  the  strips  run  lengthwise  ?    How  many 

if  the  strips  run  across  the  room  ?    How  much  will  be  turned  under 

in  each  case  ? 

7 

27  in.  =  2J  ft.  16}  +  2J  =  ^  X  ^  =  7. 

Hence  7  strips  will  be  required. 

7  X  26  ft.  =  182  ft.  =  GOf  yd.  Ana. 

26  -;-  2i  =  -  X  26  =  —  =  11*. 
*      9  9  ' 

Hence  12  strips  will  be  required. 

12  X  16}  ft.  =  12  X  5}  yd.  =  63  yd.  Ans, 

In  the  first  case  nothing  will  be  turned  under ;  in  the  second  a  strip 
}  of  8^  in.  =  1^  in.  wide. 
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2.  How  many  yards  of  carpeting  |  yd.  wide  will  be  required  for  a 
room  8}  yd.  by  17  ft.,  if  the  strips  run  lengthwise,  and  if  there  is  a 
waste  of  ^  yd.  a  strip  ? 

17ft  =  6}yd.  6i  +  I  =  |xH  =  :^  =  6it. 

Hence  7  strips  will  be  required. 
8i  yd.  +  tV  yd.  =  8A  yd.  7  X  8A  yd.  =  69fi  yd.  Ans. 


3.   How  many  square  yards  of  oilcloth  will  be  required  for  a  hall 
floor  5^  yd.  long  and  10  ft.  wide  ? 


10  ft.  =  3J  yd. 


5ix3i  =  |x^  =  f=17i. 


17}  sq.  yd.  Ans, 


4.  At  90.92  a  yard,  what  is  the  cost  of  a  carpet  27  in.  wide  for  a 
room  28}  ft.  by  18}  ft.,  if  the  strips  run  lengthwise  ? 

25 

27  in.  =  2}  ft. ;  28}  ft.  =  9}  yd.  18J  -f-  2}  =^  X  ^  =  — =  8}. 

^      ff      S 

Hence,  9  strips  will  be  required.  3 

9x9}  yd.  =  85}  yd. 

90.02 
85} 

46 
460 
7.36 


$78.66  Ans. 


5.   Find  the  cost  of  carpet  30  in.  wide,  at  #1.25  per  yard,  for  a 
room  18  ft.  by  14  ft.,  if  the  strips  run  lengthwise. 


30  in.  =  2}  ft;  18  ft.  =6  yd. 

Hence,  6  strips  will  be  required. 

3     3 


14-r-2}=?xl4=??  =  6*. 
'5  5      ^ 


f  xf  X  9- =  $46.  Ans. 
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6.  Find  the  cost  of  carpetiDi:  27  in.  wide,  at  ^  l.lij  per  yard,  for  a 
room  29  ft.  9  in.  by  23  fc  6  in.,  if  the  strips  ran  across  the  room. 

27in.  =  2ift.;  20  fL  9  in.  =  29i  ft. ;  2:J  ft.  6  in.  =  7J  yd. 
20J  -  2i  =  y?  X  i  =  ii?  =  13i. 

V         V         v 

Hence,  14  strips  will  be  required. 

7        -     ' 

14x7{.x«ll  =  Mx  — x|  =  «^=«123.38.  Am. 

^8  8 

7.  Find  the  cost  of  carpeting  27  in.  wide,  at  $2.75  per  yard,  for  a 
rrx^m  34  ft.  8  in.  by  13  ft.  3  in.,  if  the  strips  run  lengthwise,  and  if 
there  is  a  waste  of  \  yd.  a  strip. 

27in.  =  2ift.;   13  ft.  3  in.  =  13J  ft.  13J  ^  2J  =^  x  ^  =  ^  =  5|. 

Hence,  6  strips  will  be  required. 

34  ft  8  in.  =  Hi  yd.  llj  yd.  +  i  yd.  =  llff  yd. 

6xlli|x$2}  =  |Sx^,^  +  ^  =  $^=#m.79.  ^n*. 

6 

8.  Which  way  must  the  strips  of  carpet  27  in.  wide  run  to  carpet 

most  economically  a  room  20)  ft.  by  19)  ft.  ? 

2 

27  in.  =  2i  ft.  20i  -  2J  =—  X  ^  =  — =  91. 

^  9  «7 

Hence,  if  the  strips  run  across  the  room,  10  strips  will  be  required. 

13     2 
10  X  lOJ  ft.  =  196  ft.  =  66  yd.  19J  -h  2)  =??  x  ^  =  ^=  8}. 

3 
Hence,  if  the  strips  run  lengthwise,  9  strips  will  be  required. 

9  X  20i  ft.  =  1841  ft-  =  ^H  yd. 
Hence,  it  takes  3)  yd.  less  if  the  strips  run  lengthwise. 

9.  How  many  double  rolls  of  paper  will  be  required  for  a  room  of 
ordinary  height,  16  ft.  long  and  12  ft.  wide,  if  the  room  has  one  door 
and  three  windows,  each  3)  ft.  wide  ? 

Perimeter  of  room  =  2  x  (15  +  12)  ft.  =  64  ft. 

Width  of  door  and  windows  =  4  x  3i  ft.         =  14  ft. 
Perimeter  less  door  and  windows  =  40  ft. 

40  +  7  =  6f .     Hence,  6  double  rolls  will  be  required. 
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10.  At  $  2.25  a  double  roll,  put  on,  what  is  the  cost  of  papering  a 
room  of  ordinary  height,  16  ft.  by  14  ft.,  if  the  room  has  two  doors 
each  4  ft.  wide,  and  four  windows  each  3  ft.  6  in.  wide  ? 

Perimeter  of  room  =  2  x  (16  +  14)  ft.  =  60  ft. 
Width  of  doors  and  windows 

=  2  X  4  ft.  +  4  X  3ift.=  8  ft.  +  14  ft.  =22  ft. 

Perimeter  less  doors  and  windows  =  38  ft. 

38  -T-  7  =  ^.    Hence,  6  double  rolls  will  be  required. 

6  X  $2.25=  $13.50.  Ans, 

11.  At  75  cents  a  single  roll,  put  on,  what  is  the  cost  of  papering  a 
room  of  ordinary  height,  20  ft.  6  in.  long  and  17  ft.  4  in.  wide,  if  the 
room  has  two  doors  each  3  ft.  6  in.  wide,  and  five  windows  each  3  ft. 
3  in.  wide  ? 

Perimeter  of  room  =  2  x  (20i  +  17J)  ft.        =  75J  ft. 
Width  of  doors  and  windows 

=2  X  3J  ft.  +  5  X  3J  ft.  =  7  ft.  +  16J  ft.  =  23^  ft. 
Perimeter  less  doors  and  windows  =  52^  ft. 

6 
Hence,  15  single  rolls  will  be  required.      15  x  $0.75  =  $11.25.   Ans. 

12.  What  is  the  cost  of  the  border  for  the  room  of  Ex.  11  at  $0.45 

a  running  yard  ? 

Perimeter  of  room  =  75|  ft.  =  25}  yd. 

$0.45 
25} 

10 
225 
90 

$11.35  Ans. 

13.  At  $  1.75  a  double  roll,  put  on,  what  is  the  cost  of  papering  a 
room  of  ordinary  height,  18  ft.  6  in.  by  14  ft.  4  in.,  if  the  room  has 
three  doors  4  ft.  wide,  and  three  windows  3  ft.  0  in.  wide  ? 

Perimeter  of  room  =  2  x  (18i  +  14J)  ft.        =  65|  ft. 
Width  of  doors  and  windows 

=  3  X  4  ft.  +  3  X  31  ft.  =  12  ft.  +  lit  ft.  =  ??H*- 
Perimeter  less  doors  and  windows  =  42 j'^y  ft. 

42^j-i-7=6/j.    Hence,  7  double  rolls  will  be  required. 

1  X  <^\.U=^V1.^^.    Asvft. 
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14.  Find  at  20  cento  a  square  yard  the  cost  of  plastering  the  walls 
and  ceiling  of  a  room  18  ft.  by  16  ft.  by  10  ft.,  if  the  room  has  two 
doors  7  ft.  6  in.  by  4  ft.,  three  windows  6  ft.  6  in.  by  4  ft,  and  a  base 
board  of  10  in. 

Perimeter  of  room  =  2  x  (18  +  16)  ft.  =  68  ft. 
Height  of  room  =  10  ft.  -  10  in.  =  9J  ft. 
Area  of  walls  =  9)  x  68  sq.  ft.  =  623|  sq.  ft 
Area  of  ceiling  =  18  x  16  sq.  ft.  =  288  sq.  ft. 
Total  area  =  623 J  sq.  ft.  +  288  sq.  ft  =  911 J  sq.  ft 
Area  of  doors  and  windows 

=  2  X  (6J  x  4)  sq.  ft  +  3(6J  x  4)  sq.  ft 
=  53J  sq.  ft.  4-  78  sq.  ft  =  ISlJsq.  ft 
1  of  131}  sq.  ft.  =  65}  sq.  ft 
Net  area  =  911|  sq.  ft.  -  65)  sq.  ft  =  845}  sq.  ft  =  93}f  sq.  yd. 

94  X  $0.20  =  $  18.80.  Ans. 

15.  Find  at  25  cents  a  square  yard  the  cost  of  plastering  the  walls 
and  ceiling  of  a  room  16  ft.  by  15  ft.  by  10  ft,  if  the  room  has  two 
doors  7  ft.  by  3  ft.  9  in.,  thr§e  windows  5  ft  6  in.  by  3  ft.  6  in.,  and  a 
base  board  of  10  in. 

Perimeter  of  room  =2  x  (16+  15)  ft =62  ft 
Height  above  base  board= 10  ft  -10  in.=9i  ft 

ToUl  wall  area=9|  x  62  sq.  ft  =568}  sq.  ft 

Area  of  ceiling= 16x15  sq.  ft.  =240   sq.  ft 

Total  area  =808}  sq.  ft 

Height  of  doors  above  base  board  is  7  ft— 10  in. =6}  ft 
Area  of  2  door8=2  x  (6}  x  3})  sq.  ft      =46}  sq.  ft 
Area  of  3  windows =3  x  (6}  x3})  sq.  ft.  =57}  sq.  ft. 
Total  area  of  openings  =104  sq.  ft 

Half  area  of  openings  =  52     sq.  ft. 

Net  area  =756}   sq.  ft 

=  84^  sq.  yd. 
At  $0.25  a  square  yard,  84  sq.  yd.  will  cost  84 x  $0.25=$ 21.  Ans, 

16.  Find  at  20  cents  a  square  yard  the  cost  of  plastering  the  walls 
and  ceiling  of  a  room  15  ft.  by  14  ft.  by  9  ft  6  in.,  if  the  room  has  two 
doors  7  ft  4  in.  by  4  ft,  two  windows  5  ft.  6  in.  by  3  ft.  6  in.,  and  a 
base  board  of  9  in. 
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Perimeter  of  room=:2  x  (15+14)  ft. =58  ft. 
Height  above  base  board =9  ft.  6  in.  —9  in.  =8}  ft. 

Total  wall  area=8t  x  58  sq.  ft.  =607i  sq.  ft. 

Area  of  ceilings  15  x  14  sq.  ft.  =210  sq.  ft. 

Total  area  =717^  sq.  ft. 

Height  of  doors  above  base  board  is  7  ft.  4  in.  —9  in.  =6^  ft. 
Area  of  2  doors=2  x  (6^  x  4)  sq.  ft       =  52}   sq.  ft. 
Area  of  3  windows =3  x  (5 J  x  3 J)  sq.  ft.=  67|   sq.  ft. 

Total  area  of  openings  =110^j  sq.  ft. 

Half  area  of  openings  =  55JV    sq.  ft 

Net  area  =662^    sq.  ft. 

=  73JH  sq.  yd. 

At  $0.20  a  square  yard,  74  sq.  yd.  will  cost  74  x  $  0.20=$  14.80.  Ans, 

17.  Find  at  15  cents  a  square  yard  the  cost  of  painting  the  outside 
of  the  walls  of  a  cottage-roofed  house  36  ft.  by  32  ft.  by  13  ft.,  if  the 
house  has  three  doors  7  ft  6  in.  by  4  ft.,  and  eleven  windows  6  ft.  by 
4  ft. 

Perimeter  of  house=2x  (36+32)  ft.=136  ft 

Total  wall  area=13  x  136  sq.  ft  =1768   sq.  ft. 

Area  of  3  doorB=3  x  (7}  x4)  sq.  ft        =  90  sq.  ft. 
Area  of  11  windows=ll  x  (6  x 4)  sq.  ft  =264  sq.  ft. 
Total  area  of  openings  =354  sq.  ft 

Half  area  of  openings  =  177   sq.  ft. 

Net  area  =  1591    sq.  ft 

=  1761  sq.  yd. 
At  $0.15  a  square  yard,  177  sq.  yd.  will  cost  177  x  $0.15=  $26.55.  Ans, 

18.  Find  at  20  cents  a  square  yard  the  cost  of  painting  the  walls 
of  a  room  16  ft  by  15  ft.  by  10  ft,  if  the  room  has  two  doors  7  ft. 
6  in.  by  4  ft.,  four  windows  6  ft.  by  3  ft.  9  in.,  and  a  base  board  of  9  in. 

Perimeter  of  room=2x  (16+15)  ft =62  ft 

Height  above  base  board=10  ft  -9  in.  =9}  ft 

Total  area=9}  x  62  sq.  ft.  =573}  sq.  ft 

Height  of  doors  above  base  board  is  7  ft  6  in.  —9  in.  =6f  ft. 

Area  of  2  doors =2  x  (6}  x  4)  sq.  ft.         =  54  sq.  ft. 

Area  of  4  windows =4 x  (6 x 3})  sq.  ft.  =_0O  sq.  ft. 
Total  area  of  openings  =  144  sq.  ft 

Half  area  of  openings  =  72   sq.  ft. 

Net  area  =501}  sq.  ft. 

=55}|sq.  yd. 

At  $0.20  a  square  yard,  56  sq.  yd.  will  coat  66  x  ^Qaft=^\\!i^»  Aw». 
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19.  How  many  bricks  8  in.  long  and  4  in.  wide  will  be  needed  to 
pave  a  rectangular  court  60  ft.  by  30  ft.  ? 

Area  of  a  brick  =  (8x4)  sq.  in. 

Area  of  court    =  (60  x  30)  sq.  ft.  =  (60  x  30  x  144)  sq.  in. 

15  18 

Hence,  the  number  of  bricks  needed  =  ^^  x  ^Q  x  ^^^  _,  glOO.  Ans. 

^  X  ^ 

20.  How  many  bricks  8  in.  long  and  2^  in.  thick,  laid  on  edge,  will 
be  needed  to  pave  the  court  of  Ex.  19  ? 

Area  of  a  brick  =  (8  x  2J)  sq.  in. 

Hence,  the  number  of  bricks  needed 

3 
_  60  X  30  X  144  _  ^0  X  30  X  144  _  ^2  960    Ans 
8  X  2i  ;i^  ,      .         . 

21.  How  many  clapboards  will  be  required  for  the  front  of  a  house 
40  ft.  long  and  20  ft.  high,  allowing  120  sq.  ft.  for  doors  and  windows  ? 

Total  area  =  40  x  20  sq.  ft.  =  800  sq.  ft. 

Net  area  =  800  sq.  ft.  -  120  sq.  ft.  =  680  sq.  ft. 

680  ^  IJ  =?  X  680  =^  =  682f        683.  Ans. 

22.  How  many  clapboards  will  be  required  for  a  house  44  ft.  long. 
35  ft.  wide,  and  22  ft.  high  to  the  eaves,  if  the  gables  extend  14  ft. 
above  the  end  walls,  the  two  gables  to  be  reckoned  as  one  full  wall, 
and  500  sq.  ft.  to  be  allowed  for  doors  and  windows  ? 

Perimeter  =  2  x  (44  +  35)  ft.  =  158  ft. 

Area  to  eaves  =  22  x  158  sq.  ft.  =  3476  sq.  ft. 
Area  of  gables  =  14  x  35  sq.  ft.  =  400  sq.  ft. 
Total  area  =  3906  sq.  ft. 

Area  of  openings  =    600  sq.  ft. 

Net  area  =  3466  sq.  ft. 

3466  -  U  =  ?  X  3460  =  ?5Z?5  =  2970f.        2971.  Ans, 
'      7  7  ^ 

23.  Allowing  1000  shingles  for  120  sq.  ft.,  how  many  thousand  will 
be  required  for  the  pitched  roof  of  a  house  60  ft.  long,  if  the  width  of 
each  side  of  the  roof  is  24^  ft.  ? 

Total  area  =  2  x  (24  J  x  60)  sq.  ft. 

Number  of  thousand  =  ^  ^  ^^i  ^  ^^  =  244.  Ans. 

m 
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24.  Allowing  1000  shingles  for  110  sq.  ft.,  how  many  thousand  will 
be  required  for  the  pitched  roof  of  a  barn  40  ft.  long,  if  the  widtli  of 
each  side  of  the  roof  is  24  ft.  ? 

Total  area  =  2  x  (24  x  40)  sq.  ft. 

4 

Number  of  thousand  =  ^  ^  ^^  ^  ^^  =  1??  =  17A. 

m  11 

11 

As  shingles  are  put  up  in  bundles  of  \  thousand,  17^  M  will  be 
required. 

25.  Allowing  1000  shingles  for  120  sq.  ft.,  how  many  thousand  will 
be  required  for  the  pitched  roof  of  a  house  28  ft.  long,  if  the  width  of 
each  side  of  the  roof  is  18  ft.  ? 

Total  area  =  2  x  (18  x  28)  sq.  ft. 

3        7 
Number  of  thousand  =  ^  ^  ^^  ^  ^^  =  —  =  8«. 

m  6       ' 

5 

As  shingles  are  put  up  in  bundles  of  \  thousand,  8 J  M  will  be 
required. 

26.  How  many  feet  board  measure  in  a  board  18  ft.  long,  0  in. 
wide,  J  in.  thick  ?• 

;^X?  =  — =  13J.  Ans. 
i      2 


27.  How  many  feet  board  measure  in  a  board  16  ft.  long,  11  in. 
wide,  1  in.  thick  ? 

;?xjlxl  =  ^  =  14f.  Am. 
3 

28.  How  many  feet  board  measure  in  twenty  boards  averaging 
14  ft  long,  10  in.  wide,  IJ  in.  thick  ? 

10       7      .      „ 
;20x;^X-x^  =  36O.  Ans. 
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29.  How  many  feet  board  measure  in  three  joists  13  ft.  long,  8  in. 
wide,  3  in.  thick  ? 

3  X  13  X  I  X  jJ  =  78.  Ans, 

30.  How  many  feet  board  measure  in  a  stick  of  timber  8  in.  by 
9 in.,  and  27  ft.  long? 

27  X  -  X  ^  =  162.  Ans. 

31.  How  many  feet  board  measure  in  two  beams,  each  6  in.  by 
9 in.,  and  23 ft.  long? 

3      3 
;2x23x-x?  =  207.  Ans. 

32.  How  many  feet  board  measure  in  three  joists,  each  3  in.  by 
4  in.,  and  11  ft.  long  ? 

3  X  11  X  i  x  3  =  33.  Ans. 
p 

33.  How  many  feet  board  measure  in  five  joists,  each  6  in.  by 
4  in.,  and  14  ft.  long  ? 

1      2 
6xl4x-x4  =  140.  Ans. 

34.  How  many  feet  board  measure  in  a  stick  of  timber  10  in. 
square,  and  36  ft.  long  ? 

3^  X  -  X  10  =  300.  Ans. 

35.  How  many  feet  board  measure  in  ten  planks,  each  13  ft.  long, 
16  in.  wide,  2  in.  thick  ? 

6  ft 

ZJJ  X  13  X  7  X  JJ  =  325.  Ans. 

36.  Find  the  cost  of  nine  joists,  each  16  ft.  long,  3}  in.  by  6  in., 
at  9 12  per  M. 

9  x;|Jx-^x-x$-^  =  si?5=^2.36.  Ans. 
r^     2        IW^         80 

%^ 

40 


teachers'  edition. 


293 


37.  Find  the  cost  of  thirty  planks,  each  12  ft.  long,  11  in.  wide, 
3  in.  thick,  at  $  15  per  M. 

3 
x;?xi^x3xa=^=$^=ai4.86.  Ans. 

m 

20 


38.   Find  the  cost  of  four  sticks  of  timber,  each  8  in.  by  0  in.,  and 
23  ft.  long,  at  9 18  per  M. 

125 


39.   Find  the  cost  of  a  board  24  ft.  long,  23  in.  wide  at  one  end  and 
17  in.  at  the  other,  and  1}  in.  thick,  at  $  30  per  M. 

Average  width  =  i  (23  +  17)  in.  =  20  in. 

3 


^   3  ?    xm    ^ 
m 

5 


40.  Find  the  cost  of  a  stick  of  timber  20  ft.  long,  10  in.  by  12  in., 
at  $  13.60  per  M. 

27 

29xlxWxe-^-  =  e^  =  83.92.  Ans. 

XW^        2U0 

200 


41.  Find  the  cost  of  the  flooring  for  two  floors,  each  23  ft.  by  17  ft., 
each  floor  double,  and  of  boards  }  in.  thick ;  the  under  floors  at  3 18, 
and  the  upper  at  $  24,  per  M. 

The  average  price  is  i  (^  1^  +  $  24)  =  $  21. 

^  X  23  X  17  X  f-^  =  $^=  $32.84.  An8. 


x\m 

250 


250 
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42.  Find  the  cost  of  tlie  flooring  timbers  for  a  room  23  ft  by  17  ft., 
at  9 18  per  M,  if  they  are  2  in.  by  10  in.,  17  ft.  long,  and  are  placed 
on  edge,  one  close  to  each  wall  and  the  others  with  spaces  )f  ft.  wide 
between  them. 

Since  the  room  is  17  ft.  wide,  and  the  timbers  are  17  ft.  long,  the 
timbers  must  run  across  the  room.  When  a  timber  is  placed  against 
the  wall  the  remaining  distance  is  23  ft.  —  2  in.  =  22}  ft. 

The  distance  taken  up  by  a  timber  and  its  space  =  J  ft  +  H  ^^* 
=  m  ft.    The  number  of  timbers  required  for  the  remaining  space 

20 

'      120       ^       X^T 
and  the  whole  number  of  timbers  is  21. 

3 

21  X  17  x?x  ;2  X  ^T^  =  9^-9l0.n.  Ans. 


100 


100 


43.  Find  the  number  of  feet  board  measure  in  a  log  12  ft  long,  and 
20  in.  in  diameter  at  the  smaller  end. 

202  -  2  X  20  =  400  -  40  =  360. 

^  9 

£?x?ix  W  =  ii5^  =  227.  Ans. 

6 


44.  Find  the  number  of  feet  boai*d  measure  in  a  log  14  ft  long, 
smallest  diameter  17  in. 

14     21       ^^ 
172  -  2  X  17  =  289  -  34  =  255.        i±x^x^^^  =  187.  Ans. 

;p     40 

45.  Find  the  number  of  feet  board  measure  in  a  log  11  ft  long, 
smallest  diameter  13  in. 

132  _  2  X  13  =  169  -  26  =  143.        11  x  —  x  143  =  83.  Ans, 

10     40 

46.  Find  the  number  of  feet  board  measure  in  a  log  16  ft  long, 
smallest  diameter  20  in. 

»  9 

202  -  2  X  20  =  400  -  40  =  360.        12  x  ?1  x  3^0  =  302.  Ans. 

5 
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47.   Find  the  number  of  feet  board  measure  in  a  log  12  ft.  long, 
smallest  diameter  15  in. 

162  -  2  X  15  =  225  -  30  =  195.        ^x  —  xm  =  123.  Ana. 

10     ^0 


48.  Find  the  value  at  $9  per  M  of  a  log  15  ft.  long,  smallest 

diameter  11  in. 

3 

112  -  2  X  11  =  121  -  22  =  99.        Z?  X  —  X  99  =  78. 

;0     40 

2 
78  X  $0,009  =  $0.70.  Ana. 

49.  Find  the  value  at  $9  per  M  of  a  log  16  ft.  long,  smallest 

diameter  13  in. 

132  -  2  X  13  =  169  -  26  =  143. 


1?  X  ~  X  143  =  120. 
10     40 


120  X  $0,009  =  $1.08.   Ans, 


50.   Find  the  vallie  at  $9  per  M  of  a  log  13  ft.  long,  smallest 

diameter  16  in. 

162  -  2  X  16  =  256  -  32  =  224. 

66 


^x^xm=  163. 
10     ^^     ^ 

10 


163  X  $0,009  =  $1.38.   Ans. 


51.  Find  the  value  at  $9  per  M  of  a  log  14  ft.  long,  smallest 

diameter  12  in. 

122  -2  X  12  =  144  _  24  =  120, 


lix^xm  =  88. 
10     i^ 


88  X  $0,009  =  $0.79.   Ans, 


Exercise  90.    Page  192. 

1.  Find  the  volume  of  a  rectangular  solid  7  ft.  long,  2  ft.  6  in.  wide, 
and  11  in.  thick. 

7x2ixil=7x5xli  =  ??5  =  i6A. 
^12  2      12      24  ^* 

16^  cu.  ft.  =  16  cu.  ft.  72  cu.  in.    ^?i«. 
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2.  How  many  cubic  feet  of  air  in  a  hall  54  ft  long,  33  ft  wide, 
and  21  ft  4  in.  high  ? 

11     tu 
54x33x211  =  54x3^  x  ^  =  38,016.   An$. 

3.  Find  the  volnme  of  a  cnbe  whose  edge  is  2}  yd. 
2ix2ix2i=|x|x|  =  f  =  151.  ,6|cu.yd.  ^n.. 

4.  A  cellar  was  dug  21  ft  long,  17  ft  3  in.  wide,  and  0  ft  deep. 
How  many  cubic  yards  of  earth  were  taken  out  ? 


21  X  17t  x  y 
3 


=  120}.  Ans. 


5.  Find  the  volume  of  a  brick  8  in.  long,  3^  in.  wide,  and  2^  in. 
thick. 


8x35  X  2J  =  ?x^x?  =  63. 


63cu.in.  Ans, 


6.  How  many  cubic  feet  of  water  will  a  rectangular  cistern  hold 
whose  length,  breadth,  and  height  are  5  ft.  4  in.,  3  ft.  6  in.,  and  2  ft 
10  in.,  respectively  ? 

4 

51x3ix2{  =  ^x^xn  =  ^  =  62J.    Ans. 

3 

7.  Find  the  volume  in  cubic  inches  of  a  bar  of  iron  21  f  I.  long,  3  in. 
wide,  and  2  in.  thick. 

21  ft  =  252  m.        252  X  3  X  2  =  1512.         1512  cu.  in.   Ans. 


8.  What  is  the  value  at  $190  a  cubic  inch  of  a  bar  of  gold  8  in. 
long  and  }  of  an  inch  square  ? 

^33  ®^ 

?x^x^x  $W  =  $855.    Ans. 

i     i 
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9.   A  rectangular  reservoir  15  yd.  long,  12  yd.  wide,  holds  330 
CO.  yd.  of  water.    What  is  its  depth  ? 


11 

m 


6 


n 

6 


=^=lfr 


liyd.  Ans. 


10.   What  length  must  be  cut  off  a  beam  9  in.  by  15  in.  that  the 
part  cut  off  may  contain  2}  cu.  ft.? 

2L.  =  ?xLt  =  |  =  2f 


Jxi     ?     3     ^     3 


2j  ft.  =  2  ft.  8  in.   Ans, 


11.  How  high  is  a  room,  if  it  is  31  ft.  3  in.  long,  24  ft.  broad,  and 
contains  10,000  cu.  ft.  of  air  ? 

10 

J[0000^  =  ;^x-i-x-L  =  i2=i3i. 

3iix24  '^'^^   m  U    '^ 

3 
13J  ft.  =  13  ft.  4  in.  Am, 

12.  A  piece  of  wood  5  ft.  long,  1  ft.  broad,  and  0  in.  thick,  is  cut 
up  into  matches  2^  in.  long  and  0. 1  of  an  inch  square.  How  many 
matches  will  there  be,  if  no  allowance  is  made  for  waste  in  cutting  ? 

Volume  of  the  wood  =  (60  x  12  x  9)  cu.  in. 

Volume  of  a  match  =  (2^  x  ^V  x  T^^y)  cu.  in. 

Therefore,  the  number  of  matches 

_  60  x  12  X  9  ^gQ  xl2x9x|x;|aix  10  =  259,200.  Am. 

2ixAxA  ^ 

13.  How  long  a  wall  6  ft.  high,  12}  in.  thick,  can  be  built  with  the 

bricks  forming  a  rectangular  pile  17  ft.  6  in.  long,  5  ft.  wide,  and 

4ft  3m.  high? 

12}  in.  =  l^  ft. 

Volume  of  pile  of  bricks  =  (17^  x  6  x  4J)  cu.  ft. 
lIi2<l2<Ji  =  §§x5xJ^xlxl?  =  n5  =  68J.       581ft  Am. 
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14.  Find  the  surface  of  a  cube  whose  edge  is  3  ft.  5}  in. 

The  surface  of  the  cube  consists  of  6  squares  3  ft.  5}  in.,  that  is 
3^  ft.,  on  a  side. 

"       se      ^       ^        3^         216  '" 

6 

72^  sq.  ft.  =  72  sq.  ft.  48}  sq.  in.  Ans. 

15.  Find  the  surface  of  a  rectangular  block  of  stone  4  ft  long, 
2\  ft.  broad,  and  1^  ft.  thick. 

2  x4x2i  =  ?x  4x5  =  20. 

2x4x  H  =  2x^x^  =  10. 

2x2Jxli  =  JZx5x5  =  |^  =  6J. 
20  sq.  ft.  + 10  sq.  ft. +6 J  sq.  ft.  =36 J  sq.  ft.  =36  sq.  ft.  36  sq.  in.  Ans. 


16.   A  lake  whose  area  is  45  A.  is  covered  with  ice  3  in.  thick. 
Find  the  weight  of  the  ice  in  tons,  if  a  cubic  foot  of  ice  weighs  920  oz. 


45  A.  =  45  X  43,560  sq.  ft.  920  oz.  =  M  lb.  = 


920 


10 


16x2000 


t. 


9 


1080 


i^  X  im^  X  4  X 


23 
R20 


t.  =  22'>423  ^  ^  14  08814  t.  Ans, 

i    16  X  ;^w         i<J 
^0 


17.  How  many  bricks  will  be  required  to  build  a  wall  75  ft.  long, 
6  ft.  high,  and  16  in.  thick,  if  each  brick  is  8  in.  long,  4  in.  wide,  and 
2\  in.  tfcick  ? 

Volume  of  wall  =  75  x  6  x  f  x  1728  cu.  in. 
Volume  of  brick  =  (8  x  4  x  2  J)  cu.  in. 

24 

7_5x6_xj_xji72_8^,,j^4      W^^^.^l^ 

8x4x2J  3  ^     i     9 
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18.  The  ceiling  of  a  room  27  ft.  long,  24  ft.  broad,  and  10  ft.  high,  is 

to  be  raised  so  as  to  increase  the  space  by  84  cu.  yd.     What  will  then 

be  the  height  of  the  room  ? 

7 

27  ft.  =  9  yd. ;  24  ft.  =  8  yd.  Ji^  =  I=  IJ. 

3      2 

Hence,  the  ceiliug  must  be  raised  \\  yd.,  or  3}  ft. 

10  ft.  +  3i  ft.  =  13i  ft.  Ans. 

19.  Find  the  cost  of  making  a  road  110  yd.  long  and  18  ft.  wide,  if 
the  soil  is  first  removed  to  the  depth  of  1  ft.  at  a  cost  of  25  cents  a 
cubic  yard,  rubble  then  laid  8  in.  deep  at  25  cents  a  cubic  yard,  and 
gravel  placed  on  top  9  in.  thick  at  62^  cents  a  cubic  yard. 

The  cost  of  removing  the  soil  is 

65       ?     .         . 

P        i 

% 
The  cost  of  laying  the  rubble  is 


110  X  ^  X  I- X  ^- =  ^  — =  $36.67. 


The  cost  of  laying  the  gravel  is 


W  X  ^  X  ^  X  «|  =  f^=  $103.12. 
$56  +  $36.67  +  8 103.12  =  3.194.79.  Am. 


20.   If  a  rectangular  block  of  wood  5  ft.  4.8  in.  long,  1  ft.  9  in.  wide 
and  thick,  weighs  7.56  cwt.,  find  in  pounds  its  weight  per  cubic  foot. 

6  ft.  4.8  in.  =  6}  ft.  Volume  of  block  =  (6J  x  1}  x  If)  cu.  in. 

7.66  cwt.  =  766  lb. 
4 

7«5         =SxAx4x^  =  ?^^  =  46f 


5|  X  If  X  If 


?7     7     7 


45^  lb.  Am, 
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21.   How  many  cords  of  wood  in  a  pile  40  ft.  long,  4  ft.  wide,  and 
6  ft  4  in.  high  ? 

x4x4       8x^x^x3      3        • 


8x 


22.   A  pile  of  wood  containing  67}  cords  is  270  ft.  long  and  4  ft. 

wide.     How  high  is  it  ? 

8 


67}  X  128^  1^9  xm  ^Q 
270  X  4       '^xP^y^i 

^  8  ft.  Ans. 

23.  What  will  be  the  cost  of  a  pile  of  wood  25  ft.  long,  4  ft  wide, 
and  4  ft  8  in.  high,  at  ^  3.75  a  cord  ? 

25X4X4}^^  25x^xH  Ij^     8J5^      3^^    ^^ 

8x4x4  *     8x^x^x^         4  64 

2 

24.  What  must  be  the  length  of  a  load  of  wood  3}  ft  high  and  5  ft 
wide  to  contain  a  cord  ? 

128        2x128     266      ,.,,  -,,  ^      . 

25.  How  high  must  manure  be  piled  in  a  cart  6  ft  by  4  ft,  that  the 
load  may  contain  half  a  cord  ? 


8 


i  X  128  ^ 


I28 


=  ?=2f 


6x4       '/.xi^y^i     3 

3  2}  ft  Ans. 

26.   How  many  cords  of  wood  in  a  pile  32  ft.  long,  8  ft  wide,  and 
6  ft.  high  ? 


^12^U^  =  12.  Ans. 

27.   How  many  cords  of  wood  in  a  pile  40  ft.  long,  4  ft.  wide,  and 

8  ft.  high  ? 

10 

HJ^J^^  =  10.  Ans. 
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Find  the  cost  of  the  wood  at  $  3.75  a  cord  that  can  be  piled  in 
a  shed  18  ft.  long,  16  ft.  wide,  and  7  ft.  high. 

^  X  ix  i  4  16 


29.  Find  the  number  of  cubic 
inches  in  a  sphere  11  in.  in 
diameter. 

0.6236  X  (11  X  11  X  11)  cu.  in. 


11 

11 

121 

11 

1331 


0.5236 
1331 
5236 
15708 
16708 
5236 
696.9116  Ans, 


30.  How  many  cubic  inches  of 
water  can  be  poured  into  a  hollow 
sphere  whose  inner  diameter  is 
16}  in.  ? 

0.5236  x(16i  X  16|xl6i)  cu.  in. 

0.1300 

33 
33 
99 
99 


/33  ^  83  ^  33\ 

17  y  "2"; 


cu.  m. 


1089 
33 

3267 
3267 
35937 


35937 
0.1309 
323433 

107811 

35937 


2  4704.1633 


2352.0767  Afi8. 


31.  What  is  the  volume  of  the 
ball  on  top  of  St.  PauVs  in  Lon- 
don, which  is  6  ft.  in  diameter  ? 


6 
J5 

36 
6 

216 


0.5236 
216 

31416 
5236 
10472 

113.0976 
113.0976  cu.  ft.  Ans. 


32.  If  30  cu.  in.  of  powder 
weigh  1  lb.,  how  many  ounces  of 
powder  will  just  fill  a  shell,  inner 
diameter  3  in.  ? 


3 
3 

9 
_S 

27 

4.7124 


8 


0.5236 
27 

36652 
10472 

14.1372 
37.6992 


oz. 


Wi^xWoz.= 
30  5 

5  =  7.5398  oz.  Ans. 

33.   Find  the  volume  of  a  cyl- 
inder whose  height  is  6  ft.  and  the 
radius  of  whose  base  is  1  ft.  2  in. 
5  X  3.1416  X  li  X  IJ 
0.2618 

=  5x3.W?x^x^  =  4.2761. 


0.2618 
49 

23562 
10472 

12.8282 


12.8282 
5 


3  64.1410 


fl..3803    / 
ll,3S0ac>\AV  A.u%. 


5. 


r-' 


/ 


\ 
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34.  Find  the  volume  of  a  cyl- 
inder whose  height  is  4  ft.  6  in. 
and  the  diameter  of  whose  base  is 
8  ft.  2  in. 

H  X  0.7854  X  8i  X  8^ 

9     0.1300      .g      .g 
=  ^  X  JJ.TW  X  —  X  ^  =236.7182 


^       6 


40 
40 

441 
106 

2401 
0 

21600 


21600 
0.1300 

104481 
64827 
21600 


12  2828.6181 


235.7182 
236.7182  cu.  ft.  Ans. 


35.  How  many  cubic  yards  of 
earth  must  be  excavated  to  make 
a  well  3  ft.  in  diameter  and  20  ft. 
deep  ? 

(20  X  0.7854  X  3  X  3)  cu.  ft. 

0.2618 
^20x0.7^^4x3x3^^  y^ 

9 
3 

=  5.236  cu.  yd.  Ans. 

36.  How  many  cubic  yards  in 
a  tunnel  800  ft.  long,  if  a  cross 
section  is  a  semicircle  with  a 
radius  of  10  ft.  ? 

(800  X  J  X  3.1416  X 10  X 10)  cu.  ft. 

0.5236 

^800x  3.I^Jgx  10  X  10 ^^      , 

;^  X  27  *  ^  ' 

0 

cu.  yd.  =  4654J  cu.  yd. 

Ans. 


41 888 
0 


37.   Find  the  number  of  cubic 
feet  in  a  bushel. 

1  bu.  =r  2150.42  cu.  in. 

1.24445 

1728)2150.42 
1728 


4224 
3456 

7682 
6012 


7700 
6012 

7880 
6012 

0680 
8640 

1040 
1.24446  cu.  ft.  Ans, 

38.  Find  the  number  of  bushels 
a  bin  will  hold  that  is  6  ft.  long, 
5  ft.  wide,  and  4  ft  deep. 

t  of  6x5x4  =  06. 
I  of  0.01  of  06  =   0.48. 

06.48  Ans. 

39.  Find  the  number  of  cubic 
feet  required  for  1000  bu. 

J  of  1000  =  1250. 

i  of  0.01  of  1250  =       6.26 

1243.75  Ans. 

40.  Find  the  number  of  bushels 
a  bin  will  hold  that  is  8  ft  long, 
4  ft.  wide,  3  ft.  deep. 

i  of  8x4x3     =  76.8 
i  of  0.01  of  76.8  =   0.384 

77.184  Ans. 
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41.  Find  the  number  of  bushels 
a  bm  will  hold  that  is  0  ft.  long, 
0  ft.  6  in.  wide,  3  ft.  4  in.  deep. 

I  of  9  X  6i  X  3J  =  166. 
i  of  0.01  of  156  =     0.78 

156.78  Aris. 

42.  Find  the  depth  of  a  bin 
that  will  hold  360  bu.,  if  its  length 
is  12  ft.  and  its  width  6  ft. 

}  of  360      •  =  450. 

i  of  0.01  of  450  =     2.26 


447.75 


109 


12x6        4        ;JJ     ^      32       ^' 

4      2 

6Ji  ft.  =  6  ft.  2J  in.  Ana. 

43.  Find  the  length  of  a  bin 
that  is  6  ft.  wide  and  5  ft.  deep, 
if  it  wUl  hold  400  bu. 

f  of  400  =  500. 

i  of  0.01  of  600  =     2.5 


199 


497.5 


497.5_?^^^1      1_199_... 
6^"^''6''^-"l2""^^^- 

16|^  ft  =  16  ft.  7  in.  Ana. 

44.  Find  the  number  of  bush- 
els that  will  fill  a  bin  8.6  ft.  long, 
4.5  ft.  wide,  ^.6  ft.  deep. 

|of8ix4ix3i  =  107.1 
J  of  0.01  of  107.1=     0.6366 

107.6365 
Ans. 


45.  A  bin  20  ft.  long,  12  ft. 
wide,  and  6  ft.  deep  is  full  of 
wheat.  What  is  its  value  at  $  0.75 
a  bushel  ? 

fof  20x  12  X  6=  1152. 
i  of  0.01  of  1162=        6.76 

1157.76 
1167.76 
0.76 

678880 
810432 

868.3200 

9  868.32.  Ans. 

46.  If  a  ton  of  coal  occupies 
40  cu.  ft.,  how  many  tons  of  coal 
will  fill  a  bin  21  ft,  long,  10  ft. 
wide,  6  ft.  deep  ? 

21  xTgx  6^106^  gg 

^0  4  * 

4 

47.  If  a  ton  of  Lehigh  coal 
occupies  35  cu.  ft. ,  how  many  tons 
of  Lehigh  coal  will  fill  a  bin  8  ft. 
long,  6  ft.  9  in.  wide,  3  ft.  6  in. 
deep? 

8x5|x3^_g     23     /     1 

6 
— -  =  4f .  Ans. 

48.  How  many  bushels  will  a 
bin  hold  that  is  22  ft.  long,  12  ft. 
6  in.  wide,  9  ft.  9  in.  deep  ? 

I  of  22  X  12i  X  9}  =  2145. 
i  of  0.01  of  2146     =      iO.726 

2165.726 


304 


ADVANCED    ARITHMETIC. 


49.   Find  the  number  of  gallons 
in  a  cubic  foot. 

1  gal.  =  231  cu.  in. 

7.48051 


231)1728. 
1617 

1110 
024 


1860 
1848 


1200 
1165 


450 
231 


7.48052.  Ans. 

210 

50.   Find  the  exact  number  of 

gallons  a  cistern  will  hold  that  is 

6  ft.  square,  and  6  ft.  deep. 

676 

6  X  5  X  6  X  Jm 

m 

11 

=  1122.078.  Ans. 
1122.077 

6          676 

77)80400. 

6            150 

77 

25        28800 

94 

6        676 

77 

160        86400 

170 

154 

160 
164 


600 

539 
610 
639 

71 


51.  Find  the  exact  number  of 
gallons  a  cistern  will  hold  that  is 
13  ft.  long,  6  ft.  wide,  7  ft  4  in. 
deep. 

13  X  6  X  71  X  1728 


231 

2 

2 

576 

__  13  X  ^  X 

22  X 

1728  _  4070  0E7 

m 

7 

x3 

Am. 

13 

676 

2 

52 

26 

1152 

2 

2880 

52 

7)29962 

4278.857 

52.   Find  the  exact  number  of 

gallons  a  tank  will  hold  that  is 

4  ft.  long,  \ 

I  ft. 

8  in.  wide,  1  ft. 

8  in.  deep. 

64 

4x2]Jxlfx 

1728 

in 
m 

_4x8x5xZ7^ 

231 

3x3x;2;j; 

77 
=  132.987.  Ans, 

132.987 

4 

77)10240. 

8 

77 

32 

254 

5 

231 

160 

230 

64 

164 

640 

760 

960 

693 

10240 

670 
616 

• 

540 
539 

1 
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53.  Find  the  capacity  iu  cubic 
feet  of  a  cistern  that  will  hold 
200  bbl.  of  water. 


200  X  31i  H-  (1728  +  231) 


25 


7       77 
2^ x^x -^=842.1875.  Ana, 

2    jr^ 

m 

8 

842.1875 

16)13476. 


25 

7 

176 

77 

1225 
1226 

13475 


128 


67 
64 

36 

30 

IL 
140 
128 


120 

112 


80 
80 


54.  Find  the  approximate  num- 
ber of  gallons  a  cylindrical  cistern 
will  hold  that  is  6  ft.  in  diameter 
and  7  ft.  deep. 

7  X  0.7864  X  6  X  6  X  7i. 


7 
J 

42 
_6 

252 

_Ii 

126 

1764 


0.7854 
1890 

706860 
62832 

7864 

1484.4060 


1890 
J  of  0.01  of  1484.406  =  3.711. 
1484.406  -  3.711  =  1480.695.  Am. 


55.  Find  the  approximate  num- 
ber of  gallons  a  cylindrical  vessel 
will  hold  that  is  12  m.  in  diameter 
and  10  in.  deep. 

e      0.1309  iR 

%  X  ^Jm  X  1  X  1  X  :^. 


0.1309 
75 


15 
5 

75 


6545 
9163 


2    9.8175 


4.90876 


J  of  0.01  of  4.90876  =  0.01227. 
4.90875-0.01227=4.89648.   Ans. 


56.  How  many  quarts  will  a 
cylindrical  vessel  hold  6|  in.  in 
diameter  and  6  in.  deep? 


6  X  0.7854  X  5^ 

x.5i 

Jx231 

0.0034      q, 
9  X  ^.7^W  X  ^  X 

2.1783.  Ans. 

2 

^^x    ^ 

3 

31 

1922 

31 

0.0034 

31 

7688 

93 

5766 

961                   ^ 
2 

6.5348 

2.1783 

1922 
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57.  How  many  quarts  will  a 
hollow  sphere  hold  whose  interior 
diameter  is  12  in.  ? 

0.6236  X  12  X  12  X  12 
i  of  231 

0.0068       4  ^ 

=  |ai.^?^xj[?x  12x  12x 


=  15.6672.  Ans, 

12 
12 

144 
4 

676 


m 

3 


676 
4 

2304 
0.0068 

18432 
13824 

16.6672 


0.267 


58.  What  part  of  a  bushel  will 
a  hemispherical  bowl  hold  that  is 
13  in.  in  diameter  ? 

^  X  0.5236  X  13  X  13  X  13 


2150.42 

0.1309 

0.;^^;^ 
^.^m 

X  13  X  13  X  13 

? 

1076.21 

=  0.267. 

Ans, 

13 

2197 

13 

0.1309 

39 

19773 

13 

6591 

169 

2197 

13 

287.5873 

607 

169 

107621)28768.73 
216042 

726463 
646126 


803270 
762647 

60623 


2197 


59.  If  a  cubical  box  2  ft.  on  an 
edge  contains  a  solid  sphere  2  ft. 
in  diameter,  how  many  gallons  of 
water  can  be  poured  into  the  box  ? 

2x2x2  =  8. 

0.6236  X  2  x2  x  2  =4.1888. 

8  cu.  ft.  -  4.1888  cu.  ft. 

=  3.8112  cu.  ft. 

3.8112  cu.ft=3.8112xl728cu.  in. 


676 
_3.8112x  J7?3  _, 

m 

77 

=  28 

.6098  gal.  Ans. 

3.8112 

28.6097 

676 

77)2195.2612 

228672 

164 

266784 
190660 

666 
616 

2196.2612 

392 

385 

751 

693 

582 

539 

43 
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60.   If  64  qt.  of  water  are  poured  into  a  vessel  that  will  hold  2  bu. 
of  wheat,  what  part  of  the  vessel  will  be  filled  ? 

64  qt.  =  16  gal.  =  16  x  231  cu.  In.  231  0.869 

2  bu.  =  2  X  2150.42  cu.  in. 


1076.21 


231 
_4 

924 


107521)92400. 
860168 


638320 
637606 

1007160 
967689 

30461 


Exercise  91.    Page  198. 

1.  Find  the  number  of  cubic  inches  in  1  oz.  (av.)  of  water. 
1  cu.  ft.  of  water  weighs  1000  oz.    1728  -j- 1000  =  1.728.  Ans, 

2.  Find  the  weight  in  ounces  (av.)  of  1  cu.  in.  of  water. 

1         125  ,o^ 

1000  oz.  ^  1728  =  -4r-  x  ^(W  oz.  =  ^^oz.  Am. 

IT^^     ^'^'^  216 

216 

3.  Find  the  weight  in  ounces  (av.)  of  1  pt.  of  water. 

1  pt.  =  ifi  cu.  in. 

£  xl?5  =  ???5  =  16.71  oz.^n.. 
8       ;2;(J      576 

72 

4.  Find  the  number  of  pints  in  1  lb.  of  water. 

By  Ex.  3,  1  pt.  of  water  weighs  16.71  oz.    1  lb.  =  16  oz. 

16  -^  16.71  =  0.9676.  Am. 

0.9576 

1671)1600. 
16039 


9610 
8355 


12550 
11697 


85:10 
8355 

176 
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5.  Find  the  weight  in  grains  of  1  cu.  in.  of  water. 

1  cu.  in.  of  water  weighs  fff  oz.= 

875 
_J25_  1^   ^  126  X  im       ^  109375       ^  253.183  gr.  Am, 
16  X  216  16  X  n^  *  432     ^  ^ 

27 

6.  A  bar  of  iron  5  in.  long  and  2  in.  square  weighs  5  lb.     What  is 
the  specific  gravity  of  the  iron  ? 

(5x2x2)  cu.  in.  =  20  cu.  in. 

If  20  cu.  in.  of  iron  weighs  5  lb.,  4  cu.  in.  weighs  1  lb.,  and  1  cu.  in. 
weighs  4  oz.    But  by  Ex.  2,  1  cu.  in.  of  water  weighs  }f|  oz. 
Therefore,  the  specific  gravity  of  the  iron  is 

4^1?5  =  fl?x4  =  ??^  =  6.9I2.  ^n,. 
216      125  125 

7.  If  a  bar  of  iron  18  in.  long,  2|  in.  wide,  1}  in.  thick  weighs 
18  lb.  0  oz. ,  what  is  the  specific  gravity  of  the  iron  ? 

3 

(18  X  2J  X  If)  cu.  in.  =  (>f^  X  I  X  ^^  cu.  in. 

2 

=  — -  cu.  in.  =  73i  cu.  in. 
2  ^ 

18  lb.  9  oz.  =  297  oz. 

297 
Therefore,  1  cu.  in.  of  the  iron  weighs  ^^  oz.,  and  the  specific 

7  Hi 
gravity  of  the  iron  is 

257,l|«  =  ?16^;2^,^^^^  =  0.98.  An». 
73i     216      125  l^      6125 

49 

8.  If  the  specific  gravity  of  iron  is  7.48,  find  the  number  of  cubic 
inches  of  iron  to  the  pound. 

1  cu.  ft.  of  water  weighs  62.5  lb. 

1728 
Therefore,  1  lb.  of  water  occupies  -^—2  cu.  in.,  and  1  lb.  of  iron, 

62.5  ' 

specific  gravity  7.48,  occupies 
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1728 


7.48  X  62.5 


cu.  in  =  3.696  cu.  in.  Ans. 


7.48  3.696 

62.5 


4676)17280. 
14025 


3740 
1496 
4488  32550 

467.600  ^^^ 


46000 
42075 


29250 
28050 

1200 

9.   If  the  specific  gvavity  of  gold  is  19.36,  find  the  number  of  cubic 
inches  in  2  lb.  6}  oz.  of  gold. 

2  lb.  6}  oz.  (troy)  =  2}t  lb. 

1728 
1  lb.  av.  of  water  occupies  -^—^  cu.  in. 

^       02.5 

1728 
1  lb.  troy  of  water  occupies —^ —  cu.  in. 

62.6  x^m 

1728 
1  lb.  troy  of  gold  occupies cu.  In. 

^       ^  ^       19.36  X  62.6  X  im 

2}t  lb.  troy  of  gold  occupies  ^if  x  ^'^^^ cu.  in. 

^*  19.36  X  62.6  X  mi 

2||  X  1728         _        2H  X  1728 
19.36  X  62.5  X  im     l^A  x  62i  x  JM 

432  ^^^ 

121        6        175 

_  316224  _gno7 

"105876"  2.987  cu.  in.   Ans. 

10.  How  many  pounds  does  a  boy  lift  in  raising  a  cubic  foot  of 
stone  under  water,  if  its  specific  gravity  is  2J  ? 

The  boy  lifts  2^  times  the  weight  of  a  cubic  foot  of  water  less  the 
weight  of  a  cubic  foot  of  water ;  that  is,  he  lifts  IJ  times  the  weight 
of  a  cubic  foot  of  water. 

li  X  62.5  lb.  =  93.75  lb.   Ans. 
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11.  A  square-built  scow  12  ft.  long,  6^  ft.  wide,  sinks  6  iiL  into  the 
water.  What  does  it  weigh,  and  how  many  pounds  will  be  required 
to  sink  it  7  in.  deeper? 

The  weight  of  the  scow  is  equal  to  the  weight  of  the  water  it  dis- 
places. 

12  X  6i  X  :^  X  62i  =  ;;j  X  H  X  A  X  ip  =  §M  =  2031}. 

2031 J  lb.  Ans. 
3 

12  X  Oi  X  1  X  62J  =  ;;2  X  ^  x  ^  =  4875. 
4875  lb.  -  2031J  lb.  =  2843}  lb.  Ans, 

12.  A  square-built  scow  11  ft.  long,  6 J  ft  wide,  weighs  320  lb.  and 
is  loaded  with  750  lb.  of  stone.     How  deep  will  it  sink  in  the  water  ? 

The  total  weight  of  the  scow  is  320  lb.  -f  750  lb.  =  1070  lb. 


The  volume  in  cubic  feet  of  the  water  displaced  is  — - 


1070 
62^ 


The  area  in  sciuare  feet  of  the  top  of  the  scow  is  11  x  6J. 
Therefore,  the  depth  in  feet  the  scow  will  sink  is  1212^  (H  x  6J), 

and  the  depth  in  inches  the  scow  will  sink  is  12  x  ^212  -s-  (11  x  61). 

024  *' 

12x^«.(Ux5i)=jl2x;WxJ^x±xl 

25  7 

=  6848  ^  3, 0  js  «  3,557,         3  557  in^  ^^ 
1925       ^^^^ 


13.   How  many  tons  of  ice,  specific  gravity  0.93,  can  be  packed  in  a 
building  60  ft.  long,  40  ft.  wide,  20  ft.  high  ? 


60  X  40  X  20  X  0.93  x  62^  ^  r^0  x  49  x  99  ^  03  ^ 

2000  m^9  W       2 

=  1162 J.  Ans. 


26 

m  ■,  2326 
2 


14.  If  the  specific  gravity  of  an  iceberg  is  0.0,  how  many  cubic 
yards  does  an  iceberg  contain  that  is  40  rd.  long,  0  yd.  wide,  and  rises 
160  ft.  out  of  the  sea  ? 
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40  rd.  =  220  yd.  ;     160  ft.  =  531  yd. 

220  X  6  X  53J  =  220  X  ^  X  ^  =  70,400. 

P 

Now,  if  the  specific  gravity  of  the  iceberg  is  0.0,  only  ^  of  the 
iceberg  is  above  the  water. 

10  X  70,400  cu.  yd.  =  704,000  cu.  yd.  Ans. 

15.  If  a  cubic  foot  of  brick  wall  weighs  00  lb.  and  contains  22 
bricks,  with  the  mortar,  what  is  the  weight  and  the  specific  gravity  of 
a  brick  and  its  share  of  mortar  ? 

90  lb.  -^  22  =  4^  lb.  Am, 

The  specific  gravity  =^  =  ^JJx-?-  =  |?  =  1.44.  Ans, 

26 

16.  What  is  the  weight  of  a  brick  wall  40  ft.  long,  20  ft.  high,  and 
1  ft.  thick,  if  the  specific  gravity  of  a  brick  with  its  mortar  is  1.40? 
How  many  thousand  bricks  will  be  required  for  the  wall,  allowing  22 
for  a  cubic  foot  ? 

20  ?^ 

40  X  20  X  1  X  1.46  xQ2\=zii3x^^x  —  x  i^  =  73,000. 

m      1- 


73,000  lb.  =  36i  t.  Ans,        40  x  20  x  1  x  22  =  17,600.  Ans. 


17.  If  the  specific  gravity  of  iron  is  7.48,  what  is  the  weight  of 
a  cylindrical  iron  shell  1  in.  thick  and  2  ft.  long,  whose  inner  radius 
is  7  in.  ? 

The  outer  radius  is  8  in.  =  j  ft. 

i,im  X  I  X  ?  X  2  =  ?4^  =  2.7925. 

The  inner  radius  is  7  in.  =  ^  ft. 

0.1309 

^'%W       7        7  A  4141 

^,im  X  :^  X  :^  X  ?  =  5:^  =  2. 1380. 
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The  volume  of  the  shell  =2.7025  cu.  ft.-2.1380  cu.  ft.=0.6546  cu.  ft. 
The  weight  of  the  shell  =0.6546x7.48x62.5  lb.=d05.07875  lb.  Ant, 

62.5  467.5 

7.48  0.6546 

6000  23375 

2600  18700 

4375  23375 

467.500  28050 

305.97875 

18.   If  a  piftce  of  marble  weighs  37.78  oz.  in  air,  and  23.89  oz.  in 
water,  what  is  its  volume  and  its  specific  gravity  ? 
The  weight  of  the  water  displaced  by  the  marble  is 

37.78  oz.  -  23.89  oz.  =  13.89  o2. 

By  Ex.  1,  the  volume  of  1  oz.  of  water  is  1.728  cu.  in. 
Therefore,  the  volume  of  the  marble  is 

13.89  X  1.728  cu.  in.  =  24.00192  cu.  in.  Ans. 

The  specific  gravity  of  the  marble 

1728  =,  37.78  ^  13.89  =  2.72.  Ans, 

13.89 

16552  ^-^^ 

13824  1389)3778. 
6184  2778 

1728  10000 

24.00192  9723 


2770 


19.   If  a  mass  of  lead  weighs  1986^  lb.  in  air,  and  1811^  lb.  in  water, 
what  is  its  volume  and  its  specific  gravity  ? 

The  weight  of  the  water  displaced  by  the  lead  is  1986^  lb.  - 1811}  lb. 
=  176  lb. 
Since  1  cu.  ft.  of  water  weighs  62]^  lb.,  the  volume  of  the  lead  is 

7 
1^  cu.  ft.  =^W^^  cu.  ft.  =  ^  cu.  ft  =  2\  cu.  ft.  Ans. 

6 
The  specific  gravity  of  the  lead 

227 
=  1986iH- 176=^x^  =  ^  =  11^  =  11.35.  Ans, 

5 
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Ezercise  92.    Page  201. 

Express: 

1.  50^  F.  in  Centigrade  scale ;  in  Rtoumur*s  scale. 

59^  -  32°  =  27°.  180°  F.  =  80°  R. 

J  of  27°  =  15°.  .-.  1°  F.  =  TV=ir°  R-  =  f  R- 

.  •.  60°  F.  =  16°  C.  I  of  27°  =  12°. 

.  •.  59°  F.  =  12°  R. 

2.  77°  F.  in  Centigrade  scale  ;  in  Rtoumur^s  scale. 

77°  -  32°  =  46°. 

J  of  45°  =  25°.  I  of  45°  =  20°. 

.  •.  77°  F.  .=  26°  C.  .  •.  77°  F.  =  20°  R. 

3.  060°  F.  in  Centigrade  scale ;  in  Rtoumur^s  scale. 

960°  -  32°  =  918°. 

J  of  918°  =  610°.  I  of  918°  =  408°. 

.  •.  960°  F.  =  510°  C.  .  •.  960°  F.  =  408°  R. 

4.  —  40°  F.  in  Centigrade  scale ;  in  Reaumur's  scale. 

—  40°  F.  is  72°  below  the  freezing  point. 

i  of  72°  =  40°.  i  of  72°  =  32°. 

.-.  -  40°  F.  =-40°  C.  .-.  -  40°  F.  =-32°  R. 

5.  —  4°  F.  in  Centigrade  scale ;  in  R^aumur^s  scale. 

-  4°  F.  is  36°  below  the  freezing  point. 

4  of  36°  =  20°.  I  of  36°  =  16°. 

.-.  -4°F.  =-20°  C.  .-.  -4°F.  =-16°  R. 


6.   10°  C.  in  Fahrenheit's  scale ;  in  Rtoamur^s  scale. 

f  of  10°  =  18°.  I  of  10°  =  8°. 

18°  +  32°  =  50°. 
r.  10°  C.  =50°F. 


.  •.  10°  C.  =  8°  R. 


7.  22°  C.  in  Fahrenheit's  scale ;  in  R^umur's  scale. 

j  of  22°  =  39.6°.  i  of  22°  =  17.6°. 

39.6°+ 32°  =  71.6°. 
.-.  22°  C.  =71.6°F. 


.  •.  22°  C.  =  17.6°  R. 


314  ADVANCED    ARITHMETIC. 

8.  —  30°  C.  in  Fahrenheit's  scale  ;  in  R^umur's  scale. 

f  of  30°  =  54°. 

54°  below  the  freezing  point  in  Fahrenheit's  scale  is  —  22°. 

.-.   -  30°  C.  =  -  22°  F. 
J  of  30°  =  24°.        . •.   _  30°  C.  =  -  24°  R. 

9.  —  llf°  C.  in  Fahrenheit's  scale  ;  in  Reaumur's  scale. 

%  of  llf°  =  20f°. 

20f°  below  the  freezing  point  in  Fahrenheit's  scale  is  11  f°. 

.-.  -llfC.  =  llf°F. 
J  of  llf  =  9|°.        .  •.   -  llf  C.  =  -  9^°  R. 

Bzercise  93.    Page  201. 

1.  If  one  man  can  do  a  piece  of  work  in  9  days  and  another  man 
can  do  the  same  work  in  8  days,  in  how  many  days  can  the  men 
working  together  do  the  work  ? 

If  one  man  can  do  the  work  in  9  days,  in  1  day  he  can  do  \  of  it. 
If  another  man  can  do  the  work  in  8  days,  in  1  day  he  can  do  \  of  it. 
Both  together  can  do  J  +  J  =  f  J  of  the  work  in  1  day. 
Therefore,  both  together  can  do  the  work  in  }^  days,  or  4^  days. 

Ans. 

2.  A  cistern  can  be  filled  by  a  water-pipe  in  30  min.,  and  emptied 
by  a  waste-pipe  in  20  min.  If  the  cistern  is  full  and  both  pipes  are 
opened,  in  how  many  minutes  will  the  cistern  be  emptied  ? 

If  the  water-pipe  will  fill  the  cistern  in  30  min.,  in  1  min.  it  will  fill 

^  of  the  cistern. 
If  the  waste-pipe  will  empty  the  cistern  in  20  min.,  in  1  min.  it  will 

empty  ^  of  the  cistern. 
When  both  are  opened  A  -  A  =  A  ^^1^  ^  emptied  each  minutfe. 
ITierefore,  when  both  are  opened,  tlie  cistern  will  be  emptied  in 

^jtt  min.,  or  60  min.  Aiis, 

3.  If  A  can  mow  a  certain  meadow  in  4  days,  and  B  in  3  days,  how 
long  will  it  take  both  together  ? 

If  A  can  mow  the  meadow  in  4  days,  in  1  day  he  can  mow  \  of  it. 
If  B  can  mow  the  meadow  in  3  days,  in  1  day  he  can  mow  \  of  it. 
Both  together  can  mow  J  +  J  =  A  of  the  meadow  in  1  day. 
Therefore,  both  together  can  mow  the  meadow  in  J,^  days,  or  1^ 
days.  Am. 
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4.   If  A  can  lay  a  certain  wall  in  4}  days,  and  B  in  5}  days,  how 
long  will  it  take  both  together  ? 

If  A  can  lay  the  wall  in  4  J  days,  in  1  day  he  can  lay  —  =  j  of  it. 

If  B  can  lay  the  wall  in  6}  ^ays,  in  1  day  he  can  lay  —  =  ^  of  it. 

Both  together  can  lay  j  +  A  =  JJ  of  it  in  1  day. 

Therefore,  both  together  can  lay  the  wall  in  fj  days,  or  2  JJ  days.  Ans. 


5.  If  one  pipe  will  fill  a  cistern  in  4|  hr.,  and  another  pipe  in  3}  hr., 
how  long  will  it  take  both  together  to  fill  the  cistern  ? 

If  one  pipe  will  fill  the  cistern  in  4^  hr. ,  in  1  hr.  it  will  fill  J-  =  }  of  it. 

^*      1 
If  another  pipe  will  fill  the  cistern  in  3J  hr.,  in  1  hr.  it  will  fill  —  =  f 

of  it.  ^i 

Both  pipes  together  will  fill  {  +  f  =  JJ  of  the  cistern  in  1  hr. 

Therefore,  both  pipes  together  will  fill  the  cistern  in  }J= IJi  hr.  Ans, 

6.  If  A  can  go  from  Boston  to  Albany  in  9^  hr.,  and  B  from 
Albany  to  Boston  in  11}  hr.,  and  they  start  at  the  same  time,  in  how 
many  hours  will  they  meet  ? 

If  A  can  go  in  9^  hr.,  in  1  hr.  he  can  go  —  =  iV  of  the  distance. 

If  B  can  go  in  11 J  hr.,  in  1  hr.  he  can  go =  A  ^^  ^^^  distance. 

Both  together  can  go  ^  +  ^^  =  ^f^  of  the  distance  in  1  hr. 
Therefore,  they  will  meet  in  A^  hr.  =  6^  hr.  Ans. 

7.  If  it  takes  A  working  alone  4  days,  B  3  days,  and  C  4}  days  to 
do  a  piece  of  work,  how  long  will  it  take  to  do  the  work  if  all  three 
work  together  ? 

If  A  can  do  the  work  in  4  days,  in  1  day  he  can  do  \  of  it. 
If  B  can  do  the  work  in  3  days,  in  1  day  he  can  do  }  of  it. 

If  C  can  do  the  work  in  4}  days,  in  1  day  he  can  do  —  =  }  of  it. 

All  together  can  do  J  +  }  4-  }  =  J|  of  the  work  in  1  day. 
Therefore,  it  will  take  them,  all  working  together,  J}  days  =  1^ 
days.  Ans, 
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8.  A  can  mow  (  of  a  field  in  3  days ;  B  can  mow  }  of  it  in  4  days. 
How  long  will  it  take  both  together  to  mow  the  field  ? 

3  days  -h  J  =  6|  days ;  4  days  -s-  }  =  6  days. 

If  A  can  mow  the  field  in  5f  days,  in  1  day  he  can  mow  — = A^  of  it. 

5§ 
If  B  can  mow  the  field  in  6  days,  in  I.  day  he  can  mow  (  of  it. 

Both  together  can  mow  ^  +  J  =  U  of  the  field  in  1  day. 

Therefore,  both  together  can  mow  the  field  in  JJ  days  =  2  JJ  days. 

Ans, 

9.  One  pipe  can  fill  a  cistern  half  full  in  \  of  an  hour,  and  another 
can  fill  it  three  quarters  full  in  \  an  hour.  How  long  will  it  take  both 
pipes  together  to  fill  the  cistern  ? 

}  hr.  -i-  J  =  li  hr.  ;  J  hr.  h-  }  =  f  hr. 

•  If  one  pipe  can  fill  the  cistern  in  1}  hr.,  in  1  hr.  it  can  fill  —  =  | 
of  it.  -^i 

If  another  pipe  can  fill  the  cistern  in  }  hr.,  in  1  hr.  it  can  fill  1  =  } 

of  it.  * 

Both  together  can  fill  f  +  |  =  ^^  of  the  cistern  in  1  hr. 

Therefore,  both  together  can  fill  the  cistern  in  6  -5- 13  =  ^  hr.  Ans. 

10.  A  pipe  can  fill  a  cistern  one  third  full  in  J  of  an  hour  ;  a  waste- 
pipe  can  empty  one  fourth  of  the  cistern  in  20  minutes.  If  both  pipes 
are  opened,  in  what  time  will  the  cistern  be  filled  ? 

3  X  J  hr.  =  }  hr.  =  45  min. ;  4  x  20  =  80  min. 

The  water-pipe  can  fill  ^  every  minute. 

The  waste-pipe  can  empty  ^  every  minute. 

When  both  are  open,  ^  -  ^  =  y^  is  gained  every  minute. 

Therefore,  the  whole  will  be  filled  in  ^^  mm.  =  102}  min.  Ans, 

11.  A  cistern  that  will  hold  100  gallons  can  be  filled  by  a  pipe  in 
25  minutes,  and  emptied  by  a  waste-pipe  in  46  minutes.  If  the  cistern 
is  empty  and  both  pipes  are  opened,  how  long  will  it  take  to  fill  the 
cistern,  and  how  much  water  will  be  wasted  ? 

The  water-pipe  fills  ^  every  minute. 
The  waste-pipe  empties  ^  every  minute. 
When  both  are  open,  li^  -  A  =  ii3  «  gained  every  minute. 
Therefore,  the  whole  will  be  filled  in  ^  min.  =  56J  mm.  Ans, 
If  ^  of  the  cistern  is  wasted  every  minute,  the  number  of  gallons 
wasted  =  5  26 

66Jxiofl00=^xixW=125.  i26gaL^M. 
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3.2.   If  water  runs  into  a  cistern  oy  one  pipe  at  the  rate  of  2  gal. ' 
in  3  min.,  by  another  at  the  rate  of  5  gal.  in  4  min.,  and  runs  out  by 
a  third  at  the  rate  of  4  gal.  in  5  min.,  how  long  will  it  take  to  gain 
7 1  gal.  in  the  cistern  ? 

2  gal.  H-  3  =  J  gal. ;  6  gal.  -j-  4  =  J  gal. ;  4  gal.  ^  6  =  |  gal. 

If  one  pipe  pours  in  }  gal.  per  minute,  another  pours  in  {  gal.  per 
minute,  and  another  empties  |  gal.  per  minute,  the  cistern  gains 
}  +  J  -  I  =  JJ  gal.  per  minute. 

Therefore,  it  will  take  as  many  minutes  to  gain  71  gal.  as  71  -r-  fj 
=  63}f.  63ifmin.  Ana, 

13.  A  can  do  a  piece  of  work  in  6  days,  and  B  can  do  it  in  7  days. 
If  they  work  together  2  days,  and  A  then  leaves,  how  long  will  it  take 
B  to  finish  the  work  ? 

If  A  can  do  the  work  in  6  days,  in  1  day  he  can  do  J  of  it. 
If  6  can  do  the  work  in  7  days,  in  1  day  he  can  do  ^  of  it. 
A  and  B  together  can  do  i  +  +  =  Ji  of  the  work  in  1  day,  and  in 

2  days  can  do  2  x  Jj  =  fj  of  the  work. 
The  part  of  the  work  then  not  done  is  il  -  H  =  A- 
To  do  ^  of  the  work,  it  will  take  B  {^  -^  ^)  days  =  2J  days.  Ans. 

14.  A  cistern  that  will  hold  200  gal.  has  two  pipes ;  one  will  supply 
0.15  gal.  a  second,  the  other  If  qt.  a  second.  If  the  first  is  turned  on 
for  10  minutes,  and  afterwards  both  run  together,  in  what  time  will 
the  cistern  be  filled  ? 

0.16  gal.  per  sec.  is  60  x  0.15  gal.  =  9  gal.  per  min. 
If  qt.  per  sec.  is  60  x  If  qt.  =  24  gal.  per  min. 
In  10  min.  the  first  pipe  will  supply  10  x  9  gal.  =  90  gal. 
There  remains  to  be  filled  200  gal.  -  90  gal.  =  110  gal. 
Since  the  two  pipes  together  supply  9  gal.  -f  24  gal.  =  33  gal.  per 
minute,  to  supply  110  gal.  will  require  ^  min.  =  3  J  min.  Ans. 

15.  A  and  B  together  can  do  a  piece  of  work  in  15  days.  After 
working  together  6  days,  A  leaves  and  B  finishes  the  work  in  30  days 
more.    In  how  many  days  can  each  alone  do  the  work  ? 

A  and  B  together  can  do  ^  of  the  work  in  1  day,  and  in  6  days  can 

do  6  X  tV  =  f  of  the  work. 
There  remains  f  —  f  =  f  of  the  work  to  be  done. 
If  B  can  do  f  of  the  work  in  30  days,  B  alone  can  do  the  work 

in  f  of  30  days  =  50  days.  Ans. 
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B  alone  can  do  ^  of  the  work  m  1  day. 

Therefore,  A  alone  can  do  j>^  —  ^  =  jj^  of  the  work  in  1  day. 

Therefore,  A  alone  can  do  the  work  in  ^^  days  =  21f  days.  Ans. 

16.  A  and  B  together  can  do  a  piece  of  work  in  12  days.  After 
working  together  9  days,  however,  they  call  in  C  to  help  them,  and 
the  three  finish  the  work  in  2  days.  In  how  many  days  can  C  alone 
do  the  work  ? 

A  and  B  together  can  do  ^  of  the  work  in  1  day,  and  in  0  days  can 
do  9  X  x^  =  J  of  the  work. 

There  remains  f  —  }  =  i  of  the  work  to  be  done. 

If  A,  B,  and  C  together  can  do  \  of  the  work  in  2  days,  to  do  the 
whole  work  would  require  them  4x2  days  =  8  days. 

Therefore,  C  alone  in  1  day  can  do  i  —  ^  =  ^  of  the  work. 

Therefore,  C  alone  can  do  the  work  in  24  days.  Ana. 


17.  A  and  B  can  do  a  piece  of  work  in  2}  days ;  A  and  C  in  3^ 
days ;  B  and  C  in  3}  days.  How  long  will  it  take  the  three  working 
together  to  do  the  work,  and  how  long  will  it  take  each  alone  ? 

If  A  and  B  can  do  the  work  in  2}  days,  they  can  do  —  =  j  of  it  in 
1  day.  ^i 

If  A  and  C  can  do  the  work  in  S{  days,  they  can  do  —  =  ^  of  it  in 
1  day.  ^ 

If  B  and  C  can  do  the  work  in  3}  days,  they  can  do  -^  =  ^  of  it  in 
1  day.  ^i 

All  together  in  2  days  can  do  J  -f  |^  +  ^  =  JJ  of  the  work. 

Hence,  by  working  1  day  each  they  can  do  J  of  fj  or  fj  of  the  work. 

Therefore,  all  together  can  do  the  work  in  jj  days =2^  days.   Ana. 

In  1  day  A  can  do  §J  —  ^  =  JJ  of  the  work. 

Therefore,  A  can  do  the  work  in  fj  days  =  4^  days.  Ana. 

In  1  day  B  can  do  |J  —  ^^  =  JJ  of  the  work. 

Therefore,  B  can  do  the  work  in  ff  days  =  5^^  days.   Ana. 

In  1  day  C  can  do  JJ  —  j  =  ^Jj  of  the  work. 
Therefore,  C  can  do  the  work  in  12  days.   Ana. 
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18.  A  and  B  together  can  do  a  piece  of  work  in  48  days ;  A  and  C 
together  in  30  days ;  B  and  C  together  in  26}  days.  How  long  will  it 
take  each  alone  to  do  the  work  ? 

If  A  and  B  can  do  the  work  in  48  days,  they  can  do  ^  of  it  in  1  day. 
If  A  and  C  can  do  the  work  in  30  days,  they  can  do  ^  of  it  in  1  day. 

If  B  and  C  can  do  the  work  in  26}  days,  they  can  do  -^  =  ^oi  it  in 
1  day.  26} 

All  together  in  2  days  can  do  ^  +  ^  -f  ^  =  ^  of  the  work. 
Hence,  by  working  1  day  each,  they  can  do  \  of  ^  or  ^  of  the 
work. 
In  1  day  A  can  do  ^  —  A  =  jhi  ^^  ^^^  work. 
Therefore,  A  can  do  tlie  work  in  120  days.   Ans, 

In  1  day  B  can  do  ^  —  A  =  A  ®*  ^^^®  work. 
Therefore,  B  can  do  the  work  in  80  days.   Ans. 

In  1  day  C  can  do  ^y^y  —  A  =  A  ^^  ^-^^  work. 
Therefore,  C  can  do  the  work  in  40  days.    Ans. 

19.  A  cistern  has  three  pipes.  The  first  and  second  will  fill  it  in 
I  hr.  10  min.;  the  first  and  third  in  1  hr.  24  min.;  the  second  and 
third  in  2  hr.  20  min.  How  long  will  it  take  each  alone  to  fill  the 
cistern? 

1  hr.  10  min.  =  IJ  hr. ;  1  hr.  24  min.=l}  hr. ;  2  hr.  20  min.  =  2}  hr. 

If  the  1st  and  2d  will  fill  the  cistern  in  1}  hr.,  they  will  fill  -L  =  f  of 
it  in  1  hr.  ^* 

If  the  1st  and  3d  will  fill  the  cistern  in  1}  hr.,  they  will  fill  -^  =  ^  of 
it  in  1  hr.  ^* 

If  the  2d  and  3d  will  fill  the  cistern  in  2}  hr.,  they  will  fill  -1-  =  f  of 
it  m  1  hr.  ^i 

All  together  in  2  hr.  will  fill  f  +  f  +  ^  =  J,^  of  the  cistern. 

Hence,  in  1  hr.  the  three  together  will  fill  J  of  J^  =  ^  or  the  whole 
cistern. 

In  1  hr.,  the  1st  will  fill  |  -  f  =  f  of  the  cistern. 

Therefore,  1st  will  fill  the  cistern  in  J  hr.  =  l}  hr.  =  l  hr.  46  min.  Ans, 

In  1  hr.,  the  2d  will  fill  f  -  ^  =  ^  of  the  cistern. 

Therefore,  2d  will  fill  the  cistern  in  }  hr.  =3i  hr.=3  hr.  30  min.  Ans. 

In  1  hr.,  the  3d  will  fill  J  -  ^  =  |  of  the  cistern. 
Therefore,  the  3d  wiU  fill  the  cistern  in  7  hr.  Ans. 
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20.  A,  B,  and  C  together  can  do  a  piece  of  work  in  10  days ;  A 
and  B  together  in  12  days ;  B  and  C  together  in  20  days.  How  long 
will  it  take  each  alone  to  do  the  work  ? 

If  A,  B,  and  C  can  do  the  work  in  10  days,  they  can  do  ^  of  It 
in  1  day. 

If  A  and  B  can  do  the  work  in  12  days,  they  can  do  ^  of  it  in  1  day. 

If  B  and  C  can  do  the  work  in  20  days,  they  can  do  ^  of  it  in  1  day. 

In  1  day  C  can  do  ^^  —  ^  =:  ^  of  the  work. 

Therefore,  C  can  do  the  work  in  60  days.  Ans. 

In  1  day  B  can  do  ^  —  ^  =  ^  of  the  work. 
Therefore,  B  can  do  the  work  in  30  days.  Ans, 

In  1  day  A  can  do  ^^  —  ^  =  ^  of  the  work. 
Therefore,  A  can  do  the  work  in  20  days.  Ans. 
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1.  A  train  travels  24  miles  in  0.8  of  an  hour.    Find  its  rate  per 

hour. 

24  mi.  -T-  0.8  =  30  mi.  Ans, 

2.  A  train  runs  from  New  York  to  Philadelphia,  00  miles,  in  1  hr. 
33  min.    What  is  its  rate  per  hour  ? 

1  hr.  33  min.  =  1^  hr. 
00  mi.  -i-  IH  =  1^  of  90  mi.  =1^  mi.  =  68^^  mi.  Ans. 

3.  A  train  runs  from  New  York  to  Philadelphia,  90  miles,  in  2  hr. 
6  min.    What  is  its  rate  per  hour  ? 

2  hr.  6  min.  =  2^  hr. 

90  mi.  n-  2A  =—  of  W  niL  =  —  mi.  =  43J  mi.  Ans. 

5 

4.  Winlock,  in  1869,  found  that  electricity  went  through  7200  miles 
of  wire  in  }  of  a  second.    What  was  its  rate  per  second  ? 


2     3 


3600 


7200  mi.  -J-  ^  =  5  of  )tffifi  mi.  =  10,800  mi.  Ans, 
3     J2 


teachers'   EDITIOIf. 


321 


5.  If  the  time  required  for  a  signal  to  pass  through  the  cable  from 

Brest  to  Doxbury,  3790  miles,  is  0.816  of  a  second,  what  is  the  rate 

per  second  ? 

3709  mi.  +  0.816  =  4665.637  mi.  Arts. 

4666.637 

816)3799000. 
3264 
6360 
4896 
4640 
4080 
.4600 
4080 
6200 
4806 
3040 
2448 
6920 
6712 
208 

6.  If  the  report  of  a  gun  1}  miles  distant  is  heard  in  6|  seconds 
after  the  flash  is  seen,  what  is  the  velocity  of  sound  in  feet  per  second  ? 


1760 


2 


ljj^6280^  S      --      1  ^  3|0  ^  1173J         ,,^^^  ,,    ^^ 


^ 


9 
3 


7.   If  a  man  walks  3  J  miles  in  46  minutes,  what  is  his  rate  per  hour? 

12      8 
3imi.-.^  =  22x^mi.  =  ^  mi.=4Ami.  Ans. 

23 


8.   If  a  horse  goes  48  miles  in  10  hr.  40  min.,  what  is  his  average 

rate  per  hour  ? 

10  hr.  40  min.  =  10}  hr. 

48  mi.  ^  10}  =  A  X  ji^  mi.  =  ?  mi.  =  4}  mi.  Ans. 

vf'  2 

2 
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9.   If  a  stone  on  a  glacier  is  carried  96}  feet  in  188  days,  what  is 
its  rate  in  inches  per  day  ? 

95ixl2^191^A=.§Z3^6fr        6Ain.^n,. 

188         2      ;g;j«     94       "         " 

47 

10.  If  a  horse  went  5}  miles  in  33  minutes,  how  long  did  it  take 
him  to  go  a  mile  ? 

2         ^ 
33  min.  -^  6}  =  —  of  ^3  min.  =  6  min.  Afis. 

11.  If  a  horse  can  trot  {of  a  mile  in  2|  minutes,  in  what  time  can 
he  trot  a  mile  ? 

2 

24  min.-^  -  =  ^  x  -  min.  =  —  min.  =  2 J  min.  Ans. 
6     5     3  5 

12.  If  a  train  runs  18  miles  in  39  minutes,  how  long  does  it  take  to 

run  one  mile  ? 

39  min.  -r- 18  =  2J  min.  Ans. 

13.  If  sound  travels  1125  feet  a  second,  how  long  will  it  take  to 

travel  one  mile  ? 

4.7 

1125)5280. 
4500 

7800      4.7  sec.  Ans. 

14.  If  a  train  requires  3  hours  to  run  104j^  miles,  find  its  average 

time  for  running  a  mile. 

3  hr.  =  180  min. 

180  min.  -t-  104J  =  J-xX^i^  min.  =  —  min.  =  im  mm. 
*     m  139  "' 

139 
=  1  min.  43.6  sec.  Ans, 

15.  If  a  man  cuts  7}  A.  of  grass  in  3}  days,  what  part  of  a  day 
will  it  take  him  to  cut  an  acre  ?  If  10  hr.  makes  a  day,  what  part  of 
an  acre  will  he  cut  in  an  hour  ? 

51  =  1..        Xdy.  Ans. 
7i     15         ^    ^ 

_^i_  =  Sx2xl  =  4.        ^A.Ans. 
3J  X  10      JJ      7     ;0     14         " 

2 
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16.  If  a  mower  cuts  3}  square  rods  in  |  of  an  hour,  how  many 
acres  will  he  cut  in  a  day  of  10  hours  ? 

31  sq.  rd.  -^  J  =  28  sq.  rd. 

10  X  28  sq.  rd.  =  280  sq.  rd.  =  1}  A.  Ana, 

17.  If  a  fountain  yields  117^  gallons  of  water  in  }  of  an  hour,  at 
what  rate  per  hour  is  the  water  flowing  ? 


117igal.-|  =  |x??^gal.  =  ^gal.=166}gal.  Ans, 


18.   If  a  merchant's  profits  are  $3147  in  7}  months,  what  will  be 
his  profits  at  the  same  rate  for  a  year  ? 

12  X  ^51iZ  =  ;;?  X  :^  X  «  3147  =  $?51^  =  «  5035.20.  Am. 

7i  ;^  6 


19.  If  a  wheel  turns  17°  30'  in  35  minutes,  in  how  many  hours  does 
it  make  a  complete  revolution  ? 

17°  30'  -i-  35  =  i°. 

860  -i- 1  =  720.  720  min.  =  12  hr.  Ans. 

20.  If  a  man^s  expenditures  are  $4358  in  13}  months,  what  is  his 
yearly  rate  of  expenditure  ? 

12  X  4i?^  =  /j!  X  A  X  »?555  =  «^  =  '8022.20.  An». 
13J  i^ 

5 


21.   If  a  cistern  loses  by  leakage  7  gal.  1  pt.  in  49  hr.  40  min.,  what 
is  its  hourly  rate  of  loss  ? 

49  hr.  40  min.  =  49J  hr. 

7  gal.  1  pt.  =  57  pt. 

67  pt.  +  49|  =  jf,x67  pt.  =  m  pt.  =r  1^  pt.  Ans. 
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22.  If  a  man  travels  3|  miles  in  7}  minutes,  how  many  miles  will 
he  travel  in  60  minutes?  How  long  will  it  take  him  to  travel  50 
miles? 

6 

5       IS  25 

71  min.  -!-  34  =  —  x  —  min.  =  —  min.  =  2^*  min. 
'  ^     J^      2  12  " 

6 

12       2 
60  -i-  2^  =  i|  X  ?|J  =  24.  24  mi.  Ans. 

f-v 

6 

3i  mi.  --  7i  =  —  X  ^  mi.  =  ^  mi. 
^  '     ;^      5  26 

5 

50^12^26^5^625^ 

26     V^  ^  ' 

6  104^  min.  Am. 


Bzearcise  95.    Page  206. 

1.  At  what  time  between  5  and  6  o*  clock  do  the  hour  and  minute 
hands  of  a  clock  coincide  ? 

Since  in  one  hour  the  hour  hand  moves  through  5  minute-spaces, 
and  the  minute  hand  through  60  minute-spaces,  the  minute  hand 
moves  12  times  as  fast  as  the  hour  hand,  and  in  moving  through 
12  minute-spaces  gains  11  miQute-spaces. 

When  the  hour  hand  is  at  V,  the  minute  hand,  being  at  XII,  is  25 
minute-spaces  behind.  Since  to  gain  11  minute-spaces  the  minute 
hand  must  move  through  12  minute-spaces,  to  gain  1  minute-space  the 
minute  hand  must  pass  through  ff  of  1  minute-space,  and  to  gain  25 
minute-spaces,  it  must  pass  through  25  x  |f ,  or  27^  minute-spaces. 

Hence,  the  hands  coincide  when  the  minute  hand  has  moved  through 
27^  minute-spaces ;  that  is,  at  27^  minutes  after  5  o'clock.  Aub. 

2.  At  what  time  between  10  and  11  o'clock  do  the  hour  and 
minute  hands  of  a  watch  coincide  ? 

At  10  o'clock  the  minute  hand  is  50  minute-spaces  behind  the  hour 
hand. 

60  X  }|  =  W  =  54j^.        54|«r  minutes  after  10  o'clock.   Am, 
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3.  At  what  time  between  1  and  2  o'clock  do  the  hour  and  minute 
bands  of  a  clock  coincide  ? 

At  1  o'clock  the  minute  band  is  6  minutenspaces  bebmd  the  hour 
hand. 

5  X  fj  =  ff  =  ^.  ^  minutes  after  1  o'clock.  Ans, 

4.  At  what  time  between  8  and  0  o'clock  are  the  hands  of  a  clock 
exactly  opposite  each  other  ? 

At  8  o'clock  the  minute  hand  is  40  minute-spaces  behind  the  hour 
hand,  and  should  be  30  minute-spaces  behind  the  hour  hand. 

Therefore^  the  minute  hand  must  gain  40  —  30,  or  10  minute-spaces 
on  the  hour  hand. 

10  X  H  =  W  =  l^H-  l^H  minutes  after  8  o'clock.  Ans. 

5.  At  what  time  between  11  and  12  o'clock  are  the  hands  of  a  clock 
exactly  opposite  each  other  ? 

At  li  o'clock  the  minute  hand  is  55  minute-spaces  behind  the  hour 
hand,  and  should  be  30  minute-«ipaces  behind  the  hour  hand. 

Therefore,  the  minute  hand  must  gain  55  —  30,  or  25  minute-«paces 
on  the  hour  hand. 

25  X  ff  =  V^  =  27^.  27^^  minutes  after  11  o'clock.  Ans. 

6.  At  what  time  between  4  and  5  o'clock  are  the  hands  of  a  clock 
exactly  opposite  each  other  ? 

At  4  o'clock  the  minute  hand  is  20  minute-spaces  behind  the  hour 
hand,  and  should  be  30  minute-spaces  ahead  of  the  hour  hand. 

Therefore,  the  minute  hand  must  gain  20  +  30,  or  50  minute-spaces 
on  the  hour  hand. 

60  X  fj  =  ^  =  54^.  54i8r  minutes  after  4  o'clock.  Ans. 

7.  At  what  time  between  2  and  3  o'clock  do  the  hands  of  a  clock 
make  right  angles  with  each  other  ? 

At  2  o'clock  the  minute  hand  is  10  minute-spaces  behind  the  hour 
hand,  and  should  be  15  minute-spaces  ahead  of  the  hour  hand. 

Therefore,  the  minute  hand  must  gain  10  +  15,  or  25  minute-spaces 
on  the  hour  hand. 

26  X  If  =  V^  =  27^.  27|»r  minutes  after  2  o'clock.  Ans. 
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8.  At  what  times  between  6  and  7  o^clock  do  the  hands  of  a  watch 
make  right  angles  with  each  other  ? 

At  6  oVlock  the  minute  hand  is  30  minute-spaces  behind  the  hour 
hand,  and  should  be  15  minute-spaces  behind,  or  16  minute- 
spaces  ahead  of  the  hour  hand. 

Tlierefore,  the  minute  hand  must  gain  30  —  16,  or  15  minute-spaces 
on  the  hour  hand,  or  must  gain  30  +  15,  or  46  minute-spaces 
on  the  hour  baud. 

15  X  H  =  W  =  1^-  45  X  H  =  W  =  ^OjJf . 

16^^  minutes  after  6  o^clock,  or  49^  minutes  after  6  o^ clock. 

Ans, 

9.  At  what  time  between  7  and  8  o^ clock  do  the  hands  of  a  watch 
make  an  angie  of  120°  with  each  other  ? 

At  7  o^clock  the  minute  hand  is  36  minute-spaces  behind  the  hour 
hand,  and  should  be  20  minute-spaces  behind. 

Therefore,  the  minute  hand  must  gain  35  —  20,  or  16  minute-spaces 
on  the  hour  hand. 

16  X  H  =  W  =  l^A-  1^  minutes  after  7  o'clock.  Am, 

10.   At  what  time  between  12  and  1  o'clock  do  the  hands  of  a  watch 
make  an  angle  of  00°  with  each  other  ? 

At  12  o'clock  the  hour  and  minute  hands  coincide,  and  the  minute 
hand  should  be  10  minute-spaces  ahead  of  the  hour  hand. 

Therefore,  the  minute  hand  must  gain  10  minute-spaces  on  the  hour 
hand. 

10  X  If  =  Jji^^  =  10}^f.  10|f  minutes  after  12  o'clock.  AnB, 
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Bzerclse  96.    Page  208. 

Make  out  receipted  bills  for  the  following  accounts,  supplying 
dates: 

1.   James  Hardy  bought  of  C.  H.  Mills  276  bbl.  flour,  at  $0.76; 

824  bbl.  flour,  at  $  6.26  ;  300  bu.  potatoes,  at  48  ceuts ;  1678  lb.  butter, 

at  32  cents ;  2000  bbl.  apples,  at  $  1.26 ;  a  car-load  (20,000  lb.)  of 

oats,  at  42  cents  a  bushel ;  a  car-load  (28,676  lb.)  of  corn,  at  66  cents 

a  bushel. 

Boston^  Mass,,  March  i,  1898, 
Mr.  James  Hardy, 

To  C.  H.  MILLS,  Dr. 


1898 

1 

Jan, 

5 

To  275  bbl.  Flour 

@t6.75 

f 1856  I  25 

12 

To  324  bbl.  Flour 

@    6.25 

2025    00 

19 

To  SOO  bu.  Potatoes 

@    0.48 

144 ,  00 

26 

To  1678  lb.  Butter 

@    0.32 

504 

96 

Feb, 

2 

To  2000  bbl.  Apples 

@    1.25 

2500 

00 

To  20,000  lb.  Oats,  625  bu. 

@    0.42 

262 

50 

9 

To  28,575  lb.  Corn,  510.27  bu. 

@    0.55 

280 

65 

97573 

36 

1898,  March  10,                                Beceived  Payment, 

C, 

H.  Milh 

r. 

2.  James  Harlow  bought  of  John  Pike  12  bales,  480  lb.  each, 

Texas  cotton,  at  9J  cents  ;  7  bales,  502  lb.  each,  upland,  at  10^  cents  ; 

3  bales,  492  lb.  each,  low  middling,  at  9|  cents  ;  18  bales,  490  lb.  each, 

good  ordinary,  at  9  cents. 

Boston,  Mass.,  March  1,  1898, 
Mr,  James  Harlow, 

To  JOHN  PIKE,  Dr. 


1898 

Jan, 

7 

To  12  bales  Texas  Cotton,  5760  lb. 

@    9if 

14 

To    7  bales  Upland,  3514  lb. 

©lOif 

21 

To    3  bales  Low  middling,  1476  lb. 

@    9i^ 

Feb, 

14 

To  18  bales  Good  ordinary,  8820  lb. 

@    9f 

1898,  March  10. 


fl830 
Beceived  Payment, 

John  Pike, 


70 
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3.  Richard  Kowe  bought  of  John  Doe  125  lb.  sugar,  at  6  cents ; 
1  bag  coffee,  115  lb.,  at  32  cents  a  pound ;  25  gal.  molasses,  at  38  cents ; 
8  lb.  Japan  tea,  at  92  cents  ;  28  lb.  crackers,  at  8  cents ;  2  bbl.  flour, 
at  9  7.50. 


Mr,  Bichard  Bowe^ 


Boston^  Mas8.^  March  i,  1898. 
To  JOHN   DOE,  Dr. 


1898 
Feb. 


3 


10 


To  1S5  lb.  Sugar 

®      5f 

96 

25 

To  1  bag  Coffee,  115  lb. 

@    Sif 

36 

80 

To  S5  gal.  Molasses 

@    88^ 

9 

50 

To  8  lb.  Japan  Tea 

@    92f 

7 

36 

To  28  lb.  Crackers 

@      8f 

2 

24 

To  2  bbl.  Flour 

@  1 7.50 

15 

00 

§77 

15 

1898,  March  10. 


Beceived  Payment, 


John  Doe. 


4.  William  Litchfield  bought  of  John  Garvin  8  bags  cracked  com, 
at  75  cents ;  4  bags  oats,  at  80  cents ;  16  lb.  sweet  potatoes,  at  3} 
cents ;  2  bu.  potatoes,  at  $  1.10  ;  100  lb.  wire  nails,  at  2^  cents  ;  5  lb. 
coffee,  at  35  cents. 

Boston,  Mass.,  March  i,  1898. 
Mr.  William  Litchfield, 

To  JOHN  GARVIN,  Dr. 


1898 
Feb. 


8 


18 


To  8  bags  Cracked  Corn 
To  4  bags  Oats 
To  16  lb.  Sweet  Potatoes 
To  2  bu.  Potatoes 
To  100  lb.  Wire  Nails 
To  5  lb.  Coffee 


@      75f 

96 

@      80f 

3 

@      3if 

0 

@  tLio 

2 

@      2\9' 

2 

@      35^ 

1 

fl5 

00 
20 
52 
20 
25 
75 


1898,  March  10. 


Beceived  Payment, 


John  Oarvin, 
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5.  Amos  Tack  sold  to  Aaron  YouDg  11  lb.  ham,  at  15  cents ;  22  lb. 
beefsteak,  at  24  cents ;  18  lb.  mutton,  at  13  cents ;  14  lb.  veal,  at  11 
cents ;  and  took  in  exchange  5  doz.  eggs,  at  18  cents ;  15  lb.  butter,  at 
26  cents ;  0  ba.  potatoes,  at  40  cents  ;   and  2  bbl.  apples,  at  9 1.35. 


Mr,  Amos  Tuck, 


Boston^  Maas,^  March  i,  1898. 
To  AARON  YOUNG,  Dr. 


1898 

Jan. 

X6 

To  6  doz.  Eggs 

@     18f 

to 

90 

Feb, 

4 

To  16  lb.  Butter 

@    26f 

S 

90 

7 

To  9  bu.  Potatoes 

@    40f 

3 

60 

1 

15 

To  g  bbl.  Apples 

Cr. 

@  f  1.35 

2 

70 

fll 

10 

Jan. 

£5 

By  11  lb.  Ham 

@     159 

tl 

65 

Feb. 

1 

By  22  lb.  Beefsteak 

@    24f 

5 

28 

8 

By  18  lb.  MuUon 

@    ISf 

2 

34 

t2 

By  U  lb.  Veal                    @    11  f 

Balance  due 

1 

54 

10 

81 

fo 

29 

1898,  March  10. 


Received  Payment^ 

Aaron  Young. 
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6.  W.  G.  Femald  sold  to  John  Waldron  35  lb.  sugar,  at  5  cents ; 
18  lb.  coffee,  at  35  cents ;  20  lb.  rice,  at  8  cents ;  4  tons  hay,  at  $  15.75 ; 
3  cords  pine  wood,  at  $2.75 ;  4  cords  hard  wood,  at  $  3.50 ;  8  tons  fur- 
nace coal,  at  $6.75 ;  5  tons  stove  coal,  at  $  7.25  ;  8  rolls  wall  paper,  at 
35  cents ;  and  took  in  exchange  25  bbl.  apples,  at  $  1.15 ;  32  bu.  pears, 
at  60  cents ;  and  42  bu.  blueberries,  at  8  cents  a  quart. 


Mr.  John  Waldron, 


Boston,  Mass.,  Aug,  i,  1898. 
To  W.  G.  FERNALD,  Dr. 


1898 

1 

Jan. 

10 

To  35  lb.  Sugar 

Qd        5f 

'  fi 

75 

18 

To  18  lb.  Coffee 

@      359 

6 

30 

Feb. 

26 

To  20  lb.  Rice 

@        8f 

1 

60 

Tor4t.  Hay 

@f  15.75 

63 

00 

Mar. 

To  3  cd.  Pine  Wood 

@      2.75 

8 

25 

To  4  cd.  Hard  Wood 

(cb      3.50 

14 

00 

14 

To  8  t.  Furnace  Coal 

@      6.75 

54 

00 

To  5  t.  Stove  Coal 

@      7.25 

\     36 

25 

June 

20 

To  8  rolls  Wall  Paper 

Cr. 

@       359 

2 

80 

tl87 

95 

1897 

Oct. 

IS 

By  25  bbl.  Apples 

®  fl-15 

f28 

75 

By  32  bu.  Fears 

@      609 

19 

20 

1898 

July 

28 

By  42  bu.  Blueberries, 

1344  qt.                      @       8f 
Balance  due 

107 

52 

155 

47 

f32 

48 

1898,  August  5. 


Received  Payment, 

W.  G.  Femald. 
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7.  C.  A.  Colton  bought  of  Green,  Fiak  &  Co.  4  doz.  No.  7  teakettles, 
at  85  cents  each;  2  safety  ash  barrels,  at  $2.50;  3  doz.  common 
scrapers,  at  50  cents  a  dozen  ;  8  eagle  shovels,  at  10  cents ;  }  doz.  8  by 
12  black  registers,  at  $  1.50  each  ;  ^  doz.  spice  boxes,  at  55  cents  each ; 
I  doz.  14-qt.  dish  pans,  at  9  6.00  a  dozen  ;  2  doz.  common  stove  lifters, 
at  60  cents  a  dozen ;  |  doz.  12  by  14  drip  pans,  at  $4.00  a  dozen  ; 
J  gross  retinned  teaspoons,  at  25  cents  a  dozen ;  1  doz.  ash  sifters,  at 
$1.00  each. 


Mr.  a  A.  Colton, 


Boston,  Mass.,  March  i,  1898. 
To  GREEN,  FISK  &  CO.,  Dr. 


1898 

Mar. 

1 

To  4  doz.  iVb.  7  Teakettles 

@     85f 

940 

80 

To  S  Safety  Ash  Barrels 

@  f2.50 

5 

00 

To  3  doz.  Common  Scrapers 

@      50?^ 

1 

50 

To  8  Eagle  Shovels 

@      lOf 

0 

80 

To  i  doz.  8x  12  Black  Begisters 

@  fl.50 

9 

00 

To  \  doz.  Spice  Boxes 

@      55^ 

S 

SO 

To  \  doz.  U-qt.  Dish  Pans 

@  f  6.00 

S 

00 

To  2  doz.  Common  Stove  Lifters 

@      60^ 

1 

00 

To  i  doz.  12  X  14  Drip  Pans 

@  f4'00 

2 

00 

To  \  gr.  Betinned  Teaspoons 

@      25^ 

1 

50 

To  1  doz.  Ash  Sifters 

@  fl.OO 

12 

00 
90 

979 

1898,  March  7. 


Beceived  Payment, 


Green,  Fisk  d:  Co. 
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8.  R.  M.  Hanson  bought  of  W.  F.  Fox  &  Co.  2  bbl.  flour,  at 
$5.75;  i  bbl.  fine  sugar,  153  lb.,  at  $4.81  a  cwt. ;  25  lb.  coffee,  at  33 
cents ;  3  lb.  Oolong  tea,  at  50  cents ;  15  pint  bottles  olives,  at  25  cents ; 
2  boxes  graham  wafers,  at  40  cents ;  }  doz.  cans  tomatoes,  at  $1.20  a 
dozen  ;  ^  doz.  cans  J.  H.  F.  peaches,  at  $3.50  a  dozen  ;  4  Ferris  hams, 
48  lb.,  at  12^  cents  a  pound;  6  strips  Ferris  bacon,  19  lb.  9  oz.,  at 
13  cents  a  pound ;  3  lb.  rice,  at  9  cents ;  3  lb.  tapioca,  at  5  cents ; 
40  lb.  rye  meal,  at  2^  cents ;  5  lb.  boneless  codfish,  at  14  cents ;  }  doz. 
cans  plums,  at  $  2.90  a  dozen. 


Mr.  B.  M.  Hanson, 


Boston,  Mass.,  July  14,  1898, 
To  W.  F.  FOX  &  CO.,  Dr. 


1898 

t 

July 

U 

To  2  bbl  Flour 

@f5,75 

ill 

50 

To  i  bbl.  Fine  Sugar,  153  lb. 

@    4-81 

7 

36 

To  25  lb.  Coffee 

@     33f 

8 

25 

To  3  lb.  Oolong  Tea 

@     50f 

1 

50 

To  15  pint  bottles  Olives 

(S     25f 

3 

75 

To  2  boxes  Graham  Wafers 

@     40f 

0 

80 

To  i  doz.  cans  Tomatoes 

@  fl.20 

0 

60 

To  i  doz.  cans  J.  If.  F.  Peaches 

@     3.50 

1 

75 

To  4  Ferris  Hams,  48  lb. 

@  mf 

6 

00 

To  6  strips  Ferris  Bacon,  19^  lb. 

@      13f 

2 

54 

To  3  lb.  Bice 

@        9f 

0 

27 

To  S  lb.  Tapioca 

®        Sf 

0 

15 

To  40  lb.  Bye  Meal 

@    Hf 

1 

00 

To  5  lb.  Boneless  Codfish 

@      Uf 

0 

70 

To  i  doz.  cans  Plums 

@f2.90 

1 

45 

947 

62 

1898,  July  23. 


Becsived  Payment, 

W.  F.  Fox  d  Co. 
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9.  G.  B.  Cook  bought  of  Gray,  Higginson  &  Co.  1  No.  8-20  Glen- 
wood  B  range,  at  $35.00  ;  1  No.  12  Rockford  heater,  at  920.00  ;  4  lb. 
Eng.  stovepipe,  at  15  cents ;  3  lb.  Rus.  stovepipe,  at  25  cents ;  8  lb. 
sheet  zinc,  at  8  cents ;  1  stove  board,  at  $2.00 ;  1  set  kitchen  knives 
and  forks,  at  $1.50;  2  washtubs,  at  85  cents;  1  washboard,  at  25 
cents ;  1  set  Mrs.  Potts^  nickel  sad-irons,  at  75  cents ;  2  milk  cans,  at 
35  cents  ;  1  hand  lamp  complete,  at  30  cents ;  1  stand  lamp,  at  $  3.50 ; 
1  granite  iron  washbowl,  at  50  cents ;  1  tea  canister  and  1  coffee  can- 
ister, at  20  cents  each ;  1  carving  knife  and  fork,  at  $  2.00 ;  1  com 
popper,  at  25  cents;  1  rolling-pin,  at  20  cents;  2  8-qt.  porcelain 
kettles,  at  70  cents;  1  granite  iron  coffee-pot,  at  75  cents. 


Mr.  G,  B.  Cook, 


Boston,  Mass.,  March  1,  1898, 
To  GRAY,  HIGGINSON  &  CO.,  Dr. 


1898 

Mar. 

/ 

To  1  No.  8-eo  Glenwood  B  Bange 

fS5 

00 

To  1  No.  Ig  Bockford  Heater 

20 

00 

To  4  lb  Eng.  Stovepipe 

@  15^ 

0 

60 

To  3  lb.  Bus.  Stovepipe 

@  25^ 

0 

75 

To  8  lb.  Sheet  Zinc 

@    8f 

0 

64 

To  1  Stove  Boai-d 

2 

00 

To  1  set  Kitchen  Knives  and  Forks 

1 

50 

To  2  Washtubs 

@85f 

1 

70 

To  1  Washboard 

0 

25 

To  1  set  Mrs.  Potts'  Nickel  Sad-irons 

0 

75 

To  2  Milk  Cans 

@35f 

0 

70 

To  1  Hand  Lamp  complete 

0 

SO 

To  1  Stand  Lamp 

s 

50 

To  1  Granite  Washbowl 

0 

50 

To  1  Tea  Canister 

0 

20 

1 

1 

To  1  Coffee  Canister 

0 

20 

1 

To  1  Cat'ving  Knife  and  Fork 

2 

00 

1 

To  1  Corn  Popper 

0 

2& 

To  1  Boiling-pin 

0 

26 

To  2  8-qt.  Porcelain  Kettles 

@70f 

1 

4^ 

To  1  Granite  Coffee-pot 

0 

7A 

f73 

11 

1898,  March  10. 


Beceiced  Payment, 
Gray,  Higginson 


ikCo, 


334 


ADVANCED    ARITHMETIC. 


ZSxerciBe  97.    Page  211. 


1.   Reduce  25.55^s  to  pounds 

avoirdupois. 

25.66 
2.206 

12775 
6110 
5110 


56.33776 

66.3381b.  Ans. 

2.   Keduce  6  sq.  yd.  6  sq.  ft. 
108  sq.  in.  to  square  meters. 

5  sq.  yd.  6  sq.  ft.  108  sq.  in. 

=6  sq.  yd.  6|  sq.  ft.  =6.76  sq.  yd. 

0.836<i'n 
6.75 

4180 
6852 
4180 


4.807q«  Ans. 

3.  Reduce  24  gal.  to  liters. 

24  gal.  =  96  qt. 

0.0461 
96 


5676 
8514 


90.816»  Ana. 

4.   Reduce  10  lb.  troy  to  kilo- 
grams. 

10  lb.  =  120  oz. 

31.  104k 
120 

622080 
31104 


3732. 480K 
3732.48«  =  3.732^«.   Ans. 


5.   Reduce  50.5  cu.  yd.  to  cubic 

meters. 

0.765«»»«» 
60.6 

3826 
3826 


38.6326«»>«  Ans, 

6.   Reduce  69^  mi.  to  kilo- 

meters. 

1.609»^™ 
69.17 

11263 

1609 
14481 
9654 


111.29453^'" 

111.295k'n.   Atis. 

7.   Reduce  12  A.  12  sq.  rd.  to 
hektars. 

12A.12sq.  rd.  =  12AA. 
=  12.076  A. 

12.075 
0.405 

60376 
48300 


4.890375 

4.890»>».   Ans. 

8.  Reduce  10  cd.  to  sters. 
10  X  3.624t  =  36.24-*.  Ans. 

9.  Reduce  4  cwt.  24  lb.  to  kilo- 
grams. 

4  cwt.  24  lb.  =  424  lb. 

0.454^8 
424 

1816 
908 
1816 


192.496^  Ans. 
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10.   Reduce  25  ba.  2  pk.  to 
hektoliters. 

26  bu.  2  pk.  =  102  pk.  =  816  qt 

lqt.  =  1.101»  =  0.01lOh'. 

816 
0.011 


816 
816 


8.976    S.97e^,AM. 

11.  Express  15^°>  in  the  com- 
mon system. 

0.621 

16 


3106 
621 

9.316 
320 


6300 
945 


100.8 
16^ 

13.2 
9  mi.  100  rd.  13.2  ft  Ans, 

12.   Express  Z^  in  the  com- 
mon system. 

2.471 

3 


7.413 
160 

24780 
413 

66.08 
30J 

2.42 
7  A.  66  sq.  rd.  2.4  sq.  yd.  Am. 


13.   Express  12.126«t>»  in  the 
common  system. 

12.125 
1.308 

97000 
36375 
12125 


15.8595 
27 

60165 
17190 


23.2065 
15  cu.  yd.  23.2  cu.  ft.  Ans. 

14.   Express  101 .  25'  in  the  com- 
mon system. 


101.25 
1.057 

70876 
60625 
10125 

107.02125 


101.25 
0.908 

81000 
91125 

91.936 
, 2 

1.87 
91  qt. 


4[107qt.  8 

26gal.  3qt.  4[irpk.  .  .  .  3qt. 

2bu.  .  .  .  3pk. 

26  gal.  3  qt.;  2  bu.  3  pk.  3  qt.  1.9  pt. 

Ans. 

15.   Reduce   20.25^^   to   liquid 
quarts ;  to  dry  quarts. 

1"  =  105.671  liquid  quarts 
=  90.810  dry  quartB. 


105.671 
20.25 

528355 
211342 
211342 


90.81 
20.25 

45405 
18162 
18162 


2139.83775  1838.9025 

2139.838  liquid  quarts ; 
1838.903  dry  quactA.  A\\a. 
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16.   Express  5^  in  troy  weight. 
W  =  16,432.36  gr. 


15432.35  gr. 
5 


24 
20 
12 


3215 


77161.75  gr. 

dwt.  .  .  .  2  gr. 

oz 15  dwt. 

.  .  .  4  oz. 


160 


13       lb.  .   .  . 
13  lb.  4  oz.  15  dwt  2  gr.  Ans. 

17.   Express  24**  in  the  com- 
mon system. 

0.276 
24 

1104 
652_ 

6.624 
128 

4092 
1248 
624 


79.872 
6  cd.  80  cu.  ft.  nearly.  Ans. 

18.   Express  62.  &va  in  the  com- 
mon system. 

1.196 
62.5 

5980 
2392 
7176 


74.75 


74 1  sq.  yd.  Ans. 

19.   Express  1001^  in  avoirdu- 
pois weight. 

2.205  lb. 
1001 

2205 
*  2205 


2207.205  lb. 
2207,2  lb.  =1 1.  207.2  lb.  Ans, 


20.    Express  42  A.  100  sq.  nL 

in  the  metric  system. 

42  A.  100  sq.  rd.  =  42.626  A. 

42.625 
0.405 


213125 
170500 

17.263125 

17.263»>».  Ans. 

21.   Find   in  acres,  etc.,   the 
area  of  a  rectangular  field  if  it  is 
!   100™  long  and  75™  broad. 

100  X  75  =  7500. 
7500q™  =  0.75»*. 

2.471 
0.75 

12355 
17297 


1.85325 
160 

5119500 
86325 

136.52 
30^ 

13 

1560 


15.73 

I  A.  136  sq.  rd.  16  sq.  yd.  nearly. 

Ans. 

22.  Find  the  number  of  cubic 
meters  in  a  rectangular  box  2  yd. 
long,  3  ft.  wide,  and  2}  ft.  deep. 

3  ft.  =  1  yd. ;  2  J  ft.  =  J  yd. 

2  X  1  X  f  =  If 

0.765*™ 

_il 
510 
765 


1.276<^t>m  ^„,, 
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23.  Find  the  number  of  cubic 
yards  in  a  rectangular  box  2™  long, 
75ein  wide,  and  50*"  deep. 

75cm  —  |m  .   50cm  =  Jm, 

2xixi  =  i  =  0.76. 

1.308  cu.  yd. 
0.75 


6540 
0156 


0.981  cu.  yd.  Ans. 

24.  If  a  man  walks  75™  a  min- 
ute, what  is  his  rate  in  miles  per 
hour? 

75™  a  minute  =  60  x  76™  per  hour 

=  4500™  per  hour 

=  4.5k™  per  hour. 

0.621  mi. 
4.5 


3106 
2484 


2.7946  mi.  Ans. 

25.  If  a  cubic  centimeter  of 
cast  iron  weighs  7.113«,  how 
many  pounds  does  a  cubic  foot 
weigh  ? 

1  cu.  ft.  =  A  of  0.76463c»>™ 

=  0.0283«»»™=28,300««™. 

7.113K 
28300 


2133900 
56904 
14226 


201297.9«  =  201.2979kg 


201.2979 
2.205 

10064896 
4026968 
4026958 

443.8618696 

443.86  lb.  Ans, 

26.  How  many  steps  2  ft.  6  in. 
long  will  a  man  take  in  walking  a 
kilometer  ? 

1km  -  0.621  mi. 
0.621  X  6280  ^Q,,,^gg^  2 

=  1312  nearly. 
1312  steps.  Ans. 

27.  Find  the  value  of  a  carboy 
(17  qt.)  of  sulphuric  acid,  specific 
gravity  1.841,  at  4}  cents  a  kilo- 
gram. 


0.946» 
17 

6622 
946 

16.0821 


16.082kK 
1.841 


16082 
64328 
128666 
16082 

29^06962k« 


9  0.0476 
29.6 


2860 
4275 
960 


t^  1.406 


fl  1.41.  Auft. 
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28.  Find  the  value  of  a  carboy 
(17  JO  o^  nitric  acid,  specific 
gravity  1.451,  at  16  cents  a  pound. 

ITJi  o£  water  weighs  IT-Si^. 

2.206  lb. 
17.6 

11025 
15435 
2205 


38.5875  lb. 
1.451 

385875 
1929375 
1543500 
385875 

65.9904625  lb. 

$0.16 
66 

90 

75 

$8.40  Ans. 

29.    If  the  specific  gravity  of 
sea  water  is  1.026,  and  that  of 
olive    oil    is  0.915,   what  is  the 
weight  of  a  hektoliter  of  each  in 
pounds  and  in  kilo.i^rams  ? 
1»»»  =  100». 
100»  of  water  weighs  100*8. 
1.026  X  100'«K=  102.6>'K. 

2.205  lb. 
102.6 

13280 
4410 
2205 

226.233  lb. 

0.915  X  100^8  =  91.5'w. 

2.205  lb. 
91.5 

11025 
2205 
19846 


Therefore,  1^  of  sea  water 
weighs  226.23  lb.,  or  102.6i'S;  1*^ 
of  olive  oil  weighs  201.76  lb.,  or 
91.5^.     Ans. 

30.   Find  the  weight  in  pounds 

and  in  kilogiums  of  31^  gal.  of 

the  best  alcohol,  specific  gravity 

0.792. 

31^  gal.  =  124|  qt. 

124}  117.936k« 

0.946  0.792 


631 

236870 

744 

1061415 

496 

826646 

1116 

93.404620^ 

117.935 

93.406^1.  Ans, 

93.406 

2.206 

467026 

186810 

186810 

201.7675  1b. 


206.958025 

205.958  lb.  Ans, 

31.  Find  the  weight  in  pounds 
and  in  kilograms  of  the  air,  spe- 
cific gravity  0.00129206,  in  a  room 
7"»  long,  6™  wide,  and  3.6™  high. 

7  X  6  X  3.6  =  122.6. 
122.6«»>™  of  water  weighs  122,600^. 

0.00129206 
122500 

64603000 
258412 
258412 
129206 

168.27735 

168.277*«.   Ans, 

158.277 
2.206 

791386 
316564 
316554 


349.000786 

3491b.  Ans. 
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32.  Find  the  weight  in  pounds 
and  in  kilograms  of  the  air, 
specific  gravity  0.00129206,  in  a 
room  23  ft.  long,  16  ft.  wide,  and 
10  ft.  high. 

23  X 16  X 10  X  62.6  lb.  =230,000  lb. 

23                    0.00129206 
160  230000 

1380  3876180000 

23  268412 

3680  297.1738 

^2.5  297.17  lb.  Ans. 
18400 

7360  297.1738 

22080  0.464 

230000.  11886962 

14868690 
11886952 

1:^.9169062 
134.92^1.  Ans. 


33.  What  is  the  lifting  force 
in  kilograms  and  in  pounds  of  a 
balloon  that  weighs  2^,  and  con- 
tains 10,0001  of  hydrogen  gas, 
specific  gravity  0.00008929  ? 

The  difference  in  weight  be- 
tween 10,0001  of  air  and  10,000» 
of     hydrogen      is      (0.00129206 
-  0.00008929)  X  10,000kK 
=  0.00120277  X  10,000k« 
=  12.0277k«. 

The  lifting  force  of  the  balloon 
is  12.0277k«-2>M5=10.0277k«.  Ans. 

10.0277 
2.206 

601386 
200664 
200664 


22.1110786 

22.1111b.  Ans. 


34.  What  is  the  value  at  $  4.60 
a  cord  of  a  pile  of  wood  1.2™  wide, 
7"  long,  and  2™  high  ? 

1.2  X  7  x2  =  16.8.      16.8«»>™=16.8-». 


0.276  cd. 
16.8 

2208 
1666 
276 


4.6368  cd. 


4.6368 
4.60 

2318400 
186472 

20.8666 
•  20.87.  Ans. 


35.  How  many  miles  will  a 
train  run  in  1  hr.  28  min.  21  sec, 
at  the  rate  of  60^™  an  hour  ? 


60 
60 


21. 
28.36 


sec. 
min. 


1.4726  hr. 

1.4726  X  50kin  =  73.626k». 

73.626 
0.621 

73626 
147260 
441760 

46.721126 

45.721  mi.  Ans. 

36.  Find  the  time  it  takes  a 
train  to  run  31  mi.  180  yd.  at  the 
rate  of  1  min.  26  sec.  per  kilo- 
meter. 

31  mi.  180  yd.  =  31yV  mi. 
=  31 A  X  1.609^™  =  60.044kn>. 

1.609 

166 
1609 

4827 


60.044 
1  min.  26  sec.  =  1|^  min. 
50.044  X  1 A  min-  =  70.896  min. 
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37.  What  is  the  weight  of  12 
cu.  yd.  16  cu.  ft.  720  cu.  in.  of 
earth,  if  a  cubic  meter  weighs 
1 1  17  cwt.  ? 


1728 

27 


720.        cu.  in. 
16.417  cu.  ft. 


12.008  cu.  yd. 
1 1.  17  cwt.  =  37  cwt. 


12.608 
0.765 

63040 
76648 
88256 

9.64512 


9.64512 
37 

6751584 

2893530 

356.86944 


356.87  cwt.  =17  t.  16  cwt.  87  lb. 

Ans. 

38.  Find  the  weight  in  grams 
of  a  liter  of  mercury,  if  a  cubic 
inch  weighs  0.4925  of  a  pound 
avoirdupois. 

1'  =  1000«««  =  61.03  cu.  in. 

11  weighs  61.03x0.4925  lb. 
=  61.03  X  0.4925  x  453.59b. 


0.4925 
61.03 

14775 
4925 
29560 

30.067275 


453.59k 
30.057 

317513 
226795 
136077 

13633.55463 
13,633. 65K.    Ans. 


39.  IIow  many  yards  of  cloth, 
at  t^  3. 12 1  a  meter,  should  be  given 
in  exchange  for  16™  at  $2.75  a 


93.12iameter 

=0.914x$3.12iayanL 

15«  =  16  X  1.094  yd. 

16  X  1.094  X  2.75 
0.914x3.125 

o        647  2 

457       6 

=  ?512?  =  I6im  =  15.8. 
2286  **" 

16.8  yd.   Ans. 

40.  If  a  wuie  merchant  buys 
3"  of  wine  for  1600  francs,  what 
does  a  gallon  cost  him  in  United 
States  money,  if  25  francs  are 
equivalent  to  $4,825? 

3»»'  =  3001 

lfr.  =  ?ii??5  =  , $0,193. 
25 

^,^^^1600x_jai?3. 
300 


1  gal.  =4  qt. : 

=  4x0.946». 

Therefore,  1 

gal.  costs 

4  X  0.946 

X  1600  X  t^  0.193 

300 

0.946 

6064.4 

4 

0.193 

3.784 

181632 

1600 

644896 

2270400 

60544 

3784 

1168.4992 

6054.4 

3i3ip)ll.684992 
3.894997 

$3.89.    Ans. 
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41.  A  mill  wheel  is  turned  by  a  stream  of  water  running  at  the 
rate  of  a  yard  a  second  in  a  channel  6  ft.  wide  and  0  in.  deep. 
Find  the  weight  in  metric  tons  and  in  tons  avoirdupois  of  tlie  water 
supplied  in  12  hr.,  if  a  cubic  foot  of  water  weighs  1000  oz. 

Volume  of  water  each  second  =  (3  x  6  x  })  cu.  ft. 
Volume  of  water  for  12  hr.  =(12x60x60x3x6xf)cu.  ft. 

Weight  of  water  for  12  hr.  =  /l2x60x00x3x5x|x  ^    ^^^     \t. 

2       jf  16,187.5 1.   Ans. 

1  lb.  =  0.45369^8. 

1  t.    =  2000  lb.  =  2000  X  0.46369k(?  =  907^8  =  0.907». 

15187.6 
0.907 


1063126 
1366876 


13775.0625  13,775.06^.  Ana, 

ZSxerclBe  98.    Page  214. 

1.  When  water  is  heated  from  the  freezing  point  to  the  boiling 
point,  it  expands  ^  in  volume.  Find  in  kilograms  the  weight  of  a 
cubic  foot  of  water  at  the  freezing  point  and  at  the  boiling  point. 

At  the  freezing  point  1  cu.  ft.  of  water  weighs  62^  lb. ;  at  the  boilmg 
point  a  X  62i  lb.  =  60  lb.     1  lb.  =  A  ^• 

62i  X  A^g^  1^  X  j\^f(=  -V/*K=  28.41kg. 

60  X  A:^=  ^^K  =  27.27'»i'. 

At  the  freezing  point  28.4 I^k  ;  at  the  boiling  point  27.27*^k.  Ans, 

2.  A  circular  plate  of  lead  8  in.  in  diameter  and  2  in.  thick  is 
changed  without  loss  into  spherical  shot,  each  1.25"*™  in  radius.  How 
many  shot  does  it  make  ? 

The  volume  of  the  plate  =  (2  x  3.1416  x  4  x  4)  cu.  in. 

=  (2  X  3.1416  X  4  X  4  X  lftV«"*. 
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The  volume  of  1  shot  =  f  -  x  3. 1416  x  —\ 

\6  4«/ 

/.  the  number  of  shot  =  2x3.1416x4x4x16 

4  x  3.1416  X  i  X  i  X  i 
_6x2  Xg.|^;gx4x4xl6x4x4x4 

=  196,608.  Ana. 

3.  If  }  of  a  yard  of  velvet  costs  9  3,  how  many  francs  will  f  of  a 

meter  cost  ? 

J  yd.  =  }  of  T^™  =  ii«      1  fr.  =  a  0.193. 

/.  $3  =  -i-fr.=?^fr. 
0.193  193 

If  }J»  cost  ifff^  fr.,  ^«>  will  cost  ^  x  (^^^  -+-  }J)  fr. 

1000 

=  5xi?x?S!2fr.=?22000fr.^ie.4fr.^n,. 
7     P      193  12159 

9 

4.  Water  expands  ^  in  freezing,  and  a  floating  body  displaces  an 
amount  of  water  equal  in  weight  to  the  body.  What  is  the  volume 
in  cubic  meters,  and  the  weight  in  metric  tons,  of  an  icebeig  floating 
in  the  ocean,  if  the  specific  gravity  of  sea  water  is  1.026,  and  the  part 
of  the  iceberg  above  the  water  Is  a  rectangular  solid  200  ft.  long,  60  ft. 
wide,  and  12  ft.  high  ? 

If  water  expands  ^  in  freezing,  the  volume  of  ice  is  {^  of  the  vol- 
ume of  the  water.  Hence,  the  specific  gravity  of  ice  is  |f.  The 
difference  between  the  specific  gravity  of  sea  water  and  that  of  the 
iceberg  is  1.026  -  i?  =  1.026  -  0.909  =  0.117. 

Volume  of  iceberg  above  water 

=  (200x60x12)  cu.ft.  =  ^QQ^^x^^cu.yd.  =  ^Q^^^>^^^xlg^'". 
^  ^  27  "^  27  13 

Volume  of  whole  iceberg 


/200  X  60  X  12      10.  cbm 
(  27  13) 


=  1.026  X  V / 

38         ^  0.117  / 

m  20     4 

^  im  ^  mxmiz  ^  iggg^  iog:;^6080ooocbm^ 

xm        ?7        XX7    13       169 

9  13 

36,976.33«»»«  of  ice  weighs  ^  of  36, 976.33* =?5?Zl?§:§!= 32,705. 75».  Ana. 

'^      11  11 
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5.  How  many  hektoliters  of  wheat  will  a  rectangular  bin  hold  14  ft. 
long,  10  ft.  wide,  and  6  ft.  high  ? 

Volume  of  bin  =  (14  x  10  x  6)  cu.  ft.  =  ^^  ^  ^^  ^  ^  cu.  yd. 

27 

2 

_14x  10  X  6^  lOcbm^  14  X  10  X  g  ^  10  ^  .^u 

27  13      ■"         127  "^13^ 

=  2|050"  =  239.3".  4/1.. 

6.  How  many  hektoliters  of  water  will  a  cylindrical  stand-pipe 
hold  70  ft.  high  and  35  ft.  in  diameter  ? 

Volume  of  stand-pipe 

=:(70xg^xg^xgg)cu.ft.  =  I^x^^x^^X'^^u.yd. 
V  7        2       2/  27x7x2x2  ^ 

10       11  6 

_  70  X  22  X  35  X  35  ^  iQcbm  ^ /^  ^  ;Z;g  X  35  x  35     |0     ^^.^1 
27x7x2x2         13  27  xrx;2x;2        13 

6737600^ 


351 


=  19, 195.2^1.  Ans, 


7.  How  many  bushels  of  wheat  will  a  rectangular  bin  hold  4™  long, 
3«  wide,  and  2.6™  high  ? 

Volume  of  bin 

=  (4x3x2i)«»>™=(4  X  3x25xlO)W  =  4  x  3  x  2i  x  10x2|bu. 

2 
4x3x2lxl0x2J  =  ^x3x^xl0  x  ~=  850.  850  bu.  Am, 

8.  How  many  gallons  of  water  in  a  well  1.2™  in  diameter,  if  the 
depth  of  the  water  is  2™  ? 

Volume  of  the  water  =(2  x  y  x  0.6  x  0.6)«»»™  =  2  x  V  x  f  x  f  x  1000^ 

=  2xVxfx}x  1000  X  H  qt. 
=  2x^xfx}x  1000  X  li  X  J  gal. 

5 
11  ^ 

;ZxS^x5x  5  x;Wxgx  1  =  ^  =  601.1. 

^      2  601.1  gal.  Ans, 
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9.   If  1  lb.  troy  of  silver  is  worth  $  0.20,  what  is  the  value  of  a 
lump  of  silver  weighing  2.64^  ? 

2.64kg  =  2.64  X  V  lb-  ^roy  =  2i}  x  J^  lb.  troy. 
2Mx^x$6.20=21Sxi|x«6J=|x^x$^  =  $*^=$42.66.^«5. 

10.  A  pound  of  brass  contains  3.3  cu.  in.,  and  a  pound  of  anti- 
mony contains  6.27  cu.  in.  Find  the  weight  in  kilograms  of  a  mass  of 
313^  cu.  in.  that  contains  equal  volumes  of  tlie  two  metals. 

The  volume  of  each  metal  in  the  mass  is  ^  of  313}  cu.  in. = 156.75  cu.  in. 

^\         •  u*    *  *u / 156.75  ,  156.7o\  ,, 

The  weight  of  the  mass  =    — -— — h  — )  lb. 

\    3.3  6.27  / 

_  /156.75      156.7r)\  ^  ^^K 
\    3.3  6.27  )      11 


156.75  ^  ^ 
3.3         1 1 


95 

m    n 

22 


475 
22 


21.59. 


156.75  ^  5 
6.27        11 


25 

m    n    1 1 


11 


21.59kB  +  11.36k«  =  32.95kK.  AnM. 


11.  If  2  cu.  in.  of  mercury  weighs  1  lb.,  and  100  cu.  in.  of  air 
weighs  31  gr.,  how  many  kilometers  high  must  a  column  of  air  be  to 
weigh  as  much  as  a  column  of  mercury  29.388  in.  high,  standing  on  a 
base  of  the  same  area  ? 

If  2  cu.  in.  of  mercury  weighs  1  lb.,  or  7000  gr.,  1  cu.  in.  of  mercuiy 
weighs  \  of  7000  gr.;  that  is,  3500  gr. 
If  100  cu.  in.  of  air  weighs  31  gr.,  1  cu.  in.  of  air  weighs  0.31  gr. 


Therefore,  mercury  weighs 


3500 
0.31 


times  as  much  as  air,  and  the 


column  of  air  to  weigh  as  much  as  a  column  of  mercury  29.388  in. 

high  must  be  ?^  x  29.388  m.  high. 
^  0.31  ^ 
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^^  X  29.388  m.^  3600x29.388  ^^  ^3600x29.388^  ^^^ 


0.31 


7 


237 


0.31  X  36 

3500  X  29.388 
0.31  X  36 


0.31  X  36 
X  0.0009^. 


9 


10         20  ^ 


xl^xi  =  l?59^g^295. 


200 


8.296k'n.  An9. 


12.  If  a  sprinter  can  ran  0.00646  of  a  mile  in  1.08  sec,  how  many 
meters  can  he  run  in  a  second  ?  How  many  seconds  will  it  take  him 
to  run  100n>  ? 

The  sprinter  in  1  sec.  can  run 

O-^^S  mi.  =  5:5^  X  1.6^"  =  QQ^^  X  1.6  X  1000" 


1.08 


1.08 


1.08 


43 

m    2 

108  ;0^     ?        9  ' 

9 

100  +  94  =  —  X  ;W  =  —  =  10.466.        10.466  sec.  Ans, 
'     ^  43 

43 


13.  Two  trains  going  in  opposite  directions  pass  each  other  in 
Z\  sec.  If  their  lengths  are  260  ft.  and  200  ft.,  respectively,  and  the 
first  train  is  going  at  the  rate  of  80^i»  an  hour,  what  is  the  rate  of  the 
second  train  ? 

QAV«       V  80  km  80  X  1      . 

80«™  an  hour  =  -^^     a  sec.  =  __?.'  mi.  a  sec. 


3600 


3600 


80  X  t  X  6280  ..   ^  „^^       -Qi  *♦  „  „^« 

= r-T:x ft.  a  sec.  =  734  ft.  a  sec. 

3600  ' 


n 


44 


80x|x6280_gg  ^5      m9^  _  220  _  .«, 
3600  ~^^^^3^^""3""^' 

m 

110  3 

8i  X  73}  =  ^  X  ??2  =  IZ2  =  256f ;  that  is,  the  first  train  in  8J  sec. 

goes  266}  ft.  of  the  260  ft.  +  200  ft.  =  460  ft. 
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The  second  train,  therefore,  in  3}  sec.  goes  460  ft. -266}  ft. =208}  ft. 
The  rate  of  the  second  train  is  5^5§i  ft.  a  second,  =  3600  x  ~i  ft. 

an  hour  =  ???2  X  ?5fi  mi.  an  hour  =  f?^  X  ?53i  ^  lj.„  an  ho2. 
6280       3}  6280       3}         ^ 

360q^2_03i^       ^^^610^?^8^4880^^, 

6280       3}         '      m^       ^       7      ?       77 

22 

11  63.4kni  an  hour.  Ans. 

14.  If  a  cubic  inch  of  water  converted  into  steam  will  produce 
mechanical  force  sufficient  to  raise  a  weight  of  2200  lb.  one  foot  high, 
how  many  meters  high  would  the  conversion  into  steam  of  a  cubic 
centimeter  of  water  raise  a  weight  of  one  kilogram  ? 

1  cu.  in.  =  16e«».     2200  lb.  =  2200  x  ^^.    1  ft.  =  }  yd.  =  }  of  0.9". 

If  l««m  of  steam  produces  force  sufficient  to  raise  2200  x  —  '  }  of  0.9" 

^  11  16 

high,  it  will  produce  a  force  sufficient  to  raise  1^*  2200  x  —  x  L2L2:?" 

high.  ^^         1^ 

6 

^^  3 

^^         ft       \        Q         1        75 
)2;^WX:^xix:^X:l  =  ^=  18.76.  18.76™.  Afis. 

4 

15.  If  a  man  takes  100  steps  of  0.7"  each  in  a  minute,  how  long 
will  it  take  him  to  walk  a  distance  of  28''"  ? 

4         10 
28jii000  ^  ^^  X  jm  X  10  ^  ^       ^^  ^^  ^  ^  ^^  40  ^.^    ^^^ 

100  X  0.7  X^x7 

16.  A  lot  of  land  containing  63*  21«*,  worth  $0.35  a  square  yard, 
is  exchanged  for  a  second  lot  containing  1^^  6".  What  is  the  cost  per 
ar  of  the  second  lot  ? 

$0.35  asq.  yd.  =  ?5i^  a  centar=$0.42  a  centar.    63*  21<*=6321« 

i 

The  first  lot  cost  6321  x  $0.42.     l^  5*  =  105*. 
Therefore,  the  second  lot  cost  per  ar 
301 

6 
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17.  Light  travels   in  8  min.  13  sec.  from  the  sun  to  the  earth, 
153,624,000^.    What  is  the  velocity  of  light  in  miles  per  second  ? 

8  min.  13  sec.  =  493  sec. 

rm.        1      *      *  V  u*                   ^  «-  16362400()km     163624000  xf^s 
The  velocity  of  hght  per  second  is -— = —— Ami. 

19203000 
163624000  X  f  ^  JmUm  x  6  ^  960ir)000  ^  ^^  ^^  ^ 

493  493  X  ^  493  '       *  * 

194,756.6  mi.  Ana, 

18.  How  many  square  feet  of  surface  has  a  rectangular  table  that 
is  1.1"  long  and  0.85™  wide  ? 

The  area  of  the  table  =(1.1  x  0.85)<i™  =  l.l  x  0.86  x  1.1  sq.  yd. 

1.1  10.89  =  1.1  X  0.85  X  1.1  X  9  sq.  ft. 

1.1  0.85  =  9.2565  sq.  ft.  Ans. 

11  5445 

11  8712 


1.21 

9 

10.89 


9.2665 


19.  How  many  square  meters  of  surface  has  a  circular  table  that 
is  3^  f t  in  diameter  ? 

Radius  =  i  of  3i  ft.  =  1}  ft. 

ITie  area  of  the  table  =(^  x  1}  x  1})  sq.  ft. 

=  Vx^txU  sq.  yd.  =¥J<J£2<J1  X  5'" 
9  9  6 

5i2LyjLllx5  =  ??x?xZxlx5  =  ?§5  =  T).89.        0.89Q«.  Am, 
9  6      7      ^     4      9     6     432 

2 

20.  If  sound  travels  .340™  a  second,  how  many  feet  distant  is  a 
cannon  from  a  man  who  hears  the  report  13  sec.  after  he  sees  the 
flash? 

13x340«>=13x340xl.lyd.=13  x  340x1.1x3  ft.  =14,586  ft.  Am, 

340  4420 

13  3.3 


1020 
340 

4420 


13260 
13260 

14586 
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21.  How  many  square  meters  of  sine  will  be  required  to  line  a 
rectangular  cistern  open  at  the  top,  12  ft.  long,  10  ft  wide,  and  8  ft. 
deep? 

The  perimeter  of  the  bottom  =  2  x  (12  +  10)  ft,  =  44  ft. 

The  area  of  the  four  sides  =(8  x  44)  sq.  ft.  =  352  sq.  ft. 

The  area  of  the  bottom  =(12  x  10)  sq.  ft.  =  120  sq.  ft. 

352  sq.  ft.  +  120  sq.  ft.  =  472  sq.  ft.  =  AJ2  sq.  yd.  =  ^p  x  |«™ 

236 

^^x  5  =  1180  =  43.7.        43.7.-.  ^H,. 
9       ^       27 

3 

22.  A  rectangular  tank  is  3™  long,  2^'°  wide,  and  1^™  high,  external 
measurement.  If  its  sides  are  0. 1™  thick,  how  many  gallons  of  water 
will  the  tank  hold  ? 

The  internal  measurements  are  :  length  3™  —  2  x  0.1™  =  2.8™ ; 
breadth  2.5™  -  2  x  0.1™  =  2.3™ ;  height  1.5™  -  0.1™  =  1.4™. 

Volume  =(2.8  x  2.3  x  \.4y^^  =  2.8  x  2.3  x  1.4  x  1000^ 
=  2.8  X  2.3  X  1.4  X  1000  x  H  <1<^-  =  2.8  x  2.3  x  1.4  x  1000  x  jj  x  J  gal. 

7  7 

2.8  X  2.3x  1.4x  1000  X  1^  x  1  =  ;i^  X  23x;)r  X  1?  X  1  =  1515?  =  23941. 

16     4  Jp      ^         8 

8 

2394}  gal.  Ans. 

23.  If  a  cube  of  pine  wood  11. 2<:™  on  an  edge  weighs  2  lb.,  what  is 
the  specific  gravity  of  the  pine  ? 

2  lb.  =  2  X  ^fir^K  =  ^^8. 

Volume  =  (1.12  x  1.12  x  1.12)«»m. 

(1.12  X  1.12  X  1.12)cd™  of  water  weighs  (1.12  x  1.12  x  1.12)>^«. 

5        25        25        25 

1.12  x  1.12  X  1.12  "■  11  "'w^'w^'jlid- 120736  "^^-  ^'^' 

^^       28       28 
14 

24.  Find  in  kilograms  the  weight  of  water  a  cubical  cistern  will 
hold,  6  ft.  on  an  edge. 

The  weight  of  the  water  is  6x6x6x62ilb.=6x6x6x62iXTV*. 
3 

6x6x?xl|5xA  =  ^7^  =  0136.4.        6136.4^8.  Am. 
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25.  Rain  has  fallen  to  the  de^th  of  half  an  inch.     How  many  cubic 
meters  of  water  has  fallen  on  an  acre  of  land  ? 

1  A.  =  43,660  sq.  ft.  ;  i  in.  =  ^  ft. 

Volume  of  water  =  (43,660  x  ^V)  cu.  ft.  =  ^^^^  ^  cu.  yd. 

43660  X  A  ^  10«**" 
= **  X  —      • 

27  13 

606 

^3«J0x^x^xi5  =  ^  =  51.7.        51.7cbm    Ans. 

9 

26.  How  many  centimeters  will  the  water  sink  in  a  cylindrical 
cistern  7  ft  in  diameter,  if  310  gallons  of  water  Is  pumped  out  ? 

The  radius  =  ^  of  84  m.  =  42  in. 

Voliune  of  the  water  =  310  x  231  cu.  in. 

Area  of  bottom  of  cistern  =  (^  x  42  x  42)  sq.  in. 

Therefore,  the  water  wiU  sink -?15_><J31_  .^  ^  310  x  231  ^  2jicm. 

yx  42x42  Vx42x42        ^ 

31       21 

W>»x?Wx|xixlx|  =  f  =  33.        33-.  Ans. 

2^22 
2 

27.  How  many  square  yards  of  tin  are  required  to  cover  the  roof 
of  a  hemispherical  dome  12™  in  diameter  ? 

Area  =  J  of  (^  x  12  x  I2)v^  =  i  x  V  x  12  x  12  x  f  sq.  yd. 
11 

ix2?xl2xl2x?  =  ?^  =  271.6.  271.6 sq.  yd.  Ans. 

?      7  6       36  ^ 

28.  If  a  cubic  inch  of  iron  weighs  4}  oz.,  what  is  the  weight  in 
kilograms  of  an  iron  ball  10^™  in  diameter  ? 

1  cu.  in.  weighs  4 J  oz.  ;  that  is,  16«c"  weighs  -J  lb.,  or  -J  x  -—   • 

16  16     11 

Therefore,  1«5™  weighs  —  x  -^  x  —   . 

*      16     16     11 

Volume  =  (J  X  y  X  10  X  10  X  10)««™. 

Therefore,  the  iron  ball  weighs  -x  —  xlOxlOxlOx-^x^x-^   . 
'  ^67  16     16     11 

lx^^xX0xI0xI0x-?-x?xixA-l?Z5-4J2 

-XyX>I^X;IJJX^JIX^^Xj^X^^X^^-^g-4.^. 

2  .  ^8 

4  ^.^i^'^.  A\vA, 
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29.  If  a  cubic  inch  of  lead  weighs  7  oz.,  what  is  the  weight  in 
kilograms  of  a  lead  pipe  3™  long,  0«™  in  external  diameter,  if  the  pipe 
is  1««  thick  ? 

1  cu.  in.  weighs  7  oz. ;  that  is,  16««  weighs  A  lb.,  or  ^  x  t\*«. 
Therefore,  1«™  weighs  ^  x  ^  x  ^^, 
External  contents  =  (300  x  ^  x  3  x  3)««". 
Internal  contents  =  (300  x  ^  x  2  x  2)««". 

300x??x3x3  =  5?i5!>;    300x??x2x2  =  2«400 


7  7  7  7 

69400c«n  _  26400**™  _  33000««™ 
7  7  7 

376 

§??20-"  weighs  Mxix^^x±^«  =  ^^  ^n,. 

2 

30.  Find  the  cost  at  $7.25  per  meter  of  building  a  wall  around 
a  rectangular  garden  90  ft.  long  and  55  ft.  wide. 

Length  of  wall  =  2  x  (90  +  55)  ft.  =  290  ft.  =  ^Jft  yd.  =  ^p  x  A" 

29       3 

31.  The  minute  hand  of  a  clock  is  0.5™  long.  How  many  feet  does 
its  point  move  in  an  hour  ? 

99  29  1        11 

The  pomt  moves  —  x  2  x  0.5™  =  —  x2x^x  —  yd. 

^  7  7  2      10 

11 

=  22x;2x^x~x3ft.  =  ^ft.  =  10.4  ft.  Ans. 
7  ?     ;p  35 

5 

32.  A  spherical  shot  3  in.  in  diameter  is  melted  and  then  cast  into 
a  cylinder  9^^  in  diameter.  What  is  the  height  in  centimeters  of  this 
cylinder  ? 

Volume  of  shot  =  ( J  x  ^  x  3^)  cu.  in.  =  J  x  V  x  27  x  16«™. 
Area  of  base  of  cylinder  =  (^  x  f  x  |)<i«°. 

Therefore,  height  of  cylinder  =  /t  ^  ¥  x  27  x  16y°^ 

1  X  I  X  ?7  X  16  X  ^  X  2  X  |  =  |  =  3J.         8f«».  ^iw. 
Si 
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33.   What  is  the  cost  at  $  18  ]^r  1000  ft  board  measure  of  4  beams, 
each  4.5™  long,  7.5«"  wide,  and  6«"»  thick  ? 

4.6™  =  4.5  X  1.1  yd.  =  4.5  x  1.1  x  3  ft. 

7.5«"  =  0.075™  =  0.075  x  1.1  yd.  =  0.075  x  1.1  x  3  ft. 

5«n  =  0.05™  =  0.05  X  1.1  yd.  =  0.05  x  1.1  x  36  in. 

The  number  of  feet  board  measure  in  the  4  beams 

=  4  X  4.5  X  1.1  X  3  X  0.075  x  1.1  x  3  x  0.05  x  1.1  x  36 


=  ^x|xllx3x 


3 

n 


9 


x^^x3x    ^    vllxg«-??i5§2Z-29  1 
10  5 


29.1  X  $ 


18 
1000 


523.8 
1000 


=  $0.52.  Am, 


34.  The  radiiis  of  a  cylindrical  roller  is  0.4™  and  its  length  is  2.15™. 
Find  its  volume  in  cubic  feet. 

Volume  =  (2.15  x  ^  x  0.4  x  0.4)«»>™ 

=  (2.15  X  ^  X  J  X  J  X  fj)  cu.  yd. 

=  (2.15  X  V  X  f  X  i  X  iJ  X  27)  cu.  ft. 

=  37.95  cu.  ft.   Ans, 


43      11 

2f?x^x?x^x^x27  = 

W      7 

?^ 
25 


5 


166023 
4375 


=  37.95. 


Radius  of  base  = 


35.  A  cylindrical  cistern,  the  circumference  of  whose  base  is  2.2™, 
and  whose  depth  is  2.1™,  is  four  fifths  filled  with  water.  Find  in 
gallons  the  volume  of  the  water,  and  in  pounds  the  weight  of  the 
water. 

2.2™  __  7x2.2™,.  7™ 
2xV        2x22       20' 

Volume  of  the  water  =  f  -  x  2.1  x  —  x  ^^  x  -^  V^"  =  0.6468c»>™. 

V5  7      20     20  y 

lx?lx2?xlx^=-?^  =  0.6468. 
5      10      7      20     %S^     10000 

10 
0.6468*™  of  water  weighs  646.8^  =  646.8  x  2.2  lb.  =  V^^Sfc\ci.    iav». 
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646.8 
2.2 

12936 
12936 

1422.96 

6468««»™=646.8»=646.8  x  fj  qt,=646.8xiix  J  gal.  =171.8  gal.   Ans, 

1617 

xllxl  =  ?^«  =  171.8. 


10       16     i 


160 


Exercise  99.    Page  218. 


1.  Which  is  the  greater  ratio, 
6:8  or  6:  9? 

5:8=f  =  4J. 

6:9  =  |=}=it. 
.'.  6:9  is  the  greater. 

2.  Which  is  the  greater  ratio, 

7  :  10  or  9  :  12  ? 

7:10  =  A=W. 

9:12  =  A  =  }=18- 
.-.  9  :  12  is  the  greater. 

3.  Which  is  the  greater  ratio, 

8  : 9  or  10  :  12  ? 

8  :  9  =  J  =  li- 
10  :  12  =  ig  =  f  =  tt- 
.'.  8:9  is  the  greater. 

4.  Which  is  the  greater  ratio, 
6  :  12  or  8  :  14  ? 

6:12  =  A=J=A. 

8  :  14  =  A- 

.*.  8  :  14  is  the  greater. 


5.  Which  is  the  greater  ratio, 
10  cwt.  :  15  cwt.  or  $  7  :  $  9  ? 

10  cwt.  :  15  cwt.  =  ]lS^  =1= J. 

16  cwt.     *     • 

»7:»9  =  |l=l. 

.'.  9  7  :  $  9  is  the  greater. 

6.  Which  is  the  greater  ratio, 
6dy.  :7  dy.  or  8  ft.  :11  ft.  ? 

6dy:7dy.=|^=f=H. 

8  ft.  :11ft.  =iA.=  A  =  M- 
11  ft.      "      ^ 

.*.  8  ft.  :  11  ft  is  the  greater. 

m 

7.  Which  is  the  greater  ratio, 
9  yd.  :  6  yd.  or  5  : 3  ? 

9yd.:6yd.=|l|  =  f 

5:3  =  J  =  J#. 

.'.  5  : 3  is  the  greater. 


8.   Which  is  the  greater  ratio,  f  lb.  :  J  lb.  or  f  yd.  :  |  yd.  ? 

i  lb. :  i  lb.  =|J^  =  i.        i  yd. :  I  yd.  =[$=«' 

,-.  I  yd.  :  f  yd.  is  the  greater. 
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9.   Find  the  ratio  of  3  dry  quarts  to  2  pecks. 
/.  3  dry  qt.  :  2  pk.  =  3  qt. :  16  qt.  =  3  :  16.  Ans. 

10.  Find  the  ratio  of  2500  lb.  to  1  ton. 

.-.  2500  lb.  ;  1  t.  =  2600  lb.  :  2000  lb.  =  5  : 4.  Ans. 

11.  Find  the  ratio  of  a  rectangular  field  16  rd.  long,  14  rd.  wide  to 
a  rectangular  field  14  rd.  long,  12  rd.  wide. 

The  ratio  of  the  fields  =  16  x  14  :  14  x  12. 

Wx;;2    3 

3 

12.  Find  the  ratio  of  a  circle  1  in.  in  diameter  to  a  circle  1  in.  in 
radius. 

The  ratio  of  the  circles  =  J  x  3.1416  x  1« :  3.1416  x  l^ 

3.1416  X  12         * 


Exercise  100.    Page  220. 


1.  Find  the  missing  term  of 

24  :  18  :  :  16  :  ?. 
3        4 
a>iig  =  12.  Ans, 

i 

2.  Find  the  missing  term  of 

36:?:  :  16:21. 
7        7 
?t>SJl  =  49.  Ans. 

3 

3.  Find  the  missing  term  of 

45  :  40  : :  ?  :  32. 
9        4 
i^^n^  36.  Ans. 

9 


4.  Find  the  missing  term  of 

30  :  27  :  :  40  :  ?. 

1^  =  36.  ^n,. 
3 

5.  Find  the  missing  term  of 

?  :  36  :  :  4  :  3. 
12 

6.  Find  the  missing  term  of 

18  :  ?  :  :  32  :  45. 

3?  16        ^^ 

16 


354 


ADVANCED   ARITHMETIC. 


7.  Find  the  missing  term  of 

?  :  12  : :  6  :  18. 

3 

8.  Find  the  missing  term  of 

8  :  17  : :  ?  :  119. 


7 


=  66.  Ans. 


9.   Find  the  missing  term  of 
9  :  16  : :  12  :  ?. 

3 

10.  Find  the  missing  term  of 
17;3::?:12. 


4 
17  xX2 

3 


=  68.  Ans. 


Exercise  101.    Page  221. 

1.   If  24  men  can  do  a  piece  of  work  in  14  days,  how  long  will  it 

take  21  men  to  do  it  ? 

21  :24::14dy.:what? 

8        2 
H£iLlidli=i6dy.  Ans, 

3 


2.   A  well  is  dug  in  13  days  of  9  hours  each.     How  many  days  of 
10  hours  each  would  it  have  taken  ? 

10 :  9  : :  13  dy. :  what  ? 

9  X  13 dy.      117  ,„       ,,  ,    ,        . 
^^p--  =  ^  dy.  =  11^^  dy.  Ans. 


3.  A  man  who  steps  2  ft.  6  in.  takes  2480  Rtcps  In  walking  a  certain 
distance.  How  many  steps  of  2  ft.  7  in.  will  In*  required  for  the  same 
distance  ? 

2  ft.  6  in.  =  29  in.  2  ft.  7  in.  =  31  in. 


31  :  29::  2480:  what? 
=  2320.  Ans. 


80 
29  X  248(1 


n 
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4.  If  ^  of  a  ton  of  hay  costs  $  6,  what  will  7}  cwt  cost,  at  the  same 
rate? 

7Jcwt.  =  ^t.  =  Ht. 
A:iJ::$6:What? 

i^x  80^17  X  13  x»^^^442^^^S^    ^n.. 

A  ^^  X  5  75 

16 

5.  If  42  yd.  of  carpet  2  ft.  3  m.  wide  are  required  for  a  room,  how 
many  yards  of  carpet  2  ft.  4  in.  wide  will  be  required  ? 

2  ft.  3  in.  =  27  in.  2  ft.  4  in.  =  28  in. 

28  ;  27  : !  42  yd. :  what  ? 

3 

?l2<i2zd,  =  ?lyd.  =  40iyd.  Ans. 
^^  2 


6.  A  court  was  paved  with  960  stones,  each  containing  1}  sq.  ft., 

and  is  repaved  with  836  stones  of  a  uniform  size.    Find  the  surface  of 

each. 

a36  :  960  : :  1|  sq.  ft  :  what  ? 

25 
mxnj^jL^mxJX        ft.  ^2A  sq.  ft.  Ans. 

Hm  ^30  X  6 

2 

7.  If  a  train,  at  the  rate  of  t^^  of  a  mile  per  minute,  requires  3J 
hours  to  make  a  certain  distance,  how  long  will  it  require  at  the  rate 
of  A  of  a  mile  a  minute  ? 

^  X  3^hr.  ^16^  A  X  Jghr.  =^hr.  =2i|hr.  Ans. 
A  7/3      4  28 

8.  When  a  post  4  ft.  8  in.  high  casts  a  shadow  7  ft.  3  in.  long,  how 
long  a  shadow  will  a  post  11  ft.  high  cast  ? 

4  ft.  8  in.  =  4J  ft.  7  ft.  3  in.  =  7i  ft. 

4f  :11  ::7Jft.  :what? 

^^  ^  H  ^t.  ^  3  X  11  X  29  ^  ^  j7  ,  ft  ^  17  ft   1^  i^^  ^^. 
4J  14  X  4  ^  ^* 
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9.   When  a  post  6  ft.  7  in.  high  casts  a  shadow  8  ft.  6  in.  long,  how 
high  is  a  steeple  that  caste  a  shadow  of  202  ft.  ? 

8^,:202::5Aft.:what?    202  x  5^  ft.  ^  Jg  X  g^lZ  X  67  ^^ 

=  134  ft.  Ans, 

10.   If  4  men  can  mow  a  certain  field  in  10  hours,  how  many  men 
will  it  take  to  mow  it  in  6  hours  ? 

2 

5  :  10  : :  4  men  :  what  ?        T0  x  4  men  ^  g  ^^^^  ^^^ 


11.   If  a  tap  discharging  4  gal.  a  minute  empties  a  cistern  in  3  hours, 
how  long  will  it  take  a  tap  discharging  7  gal.  a  minute  to  empty  It  ? 

4x3  hr. 


7  : 4  : :  3  hr.  :  what  ? 


=  1^  hr.  Ans, 


12.  If  a  pipe  discharging  3  gal.  1  pt.  a  minute  fills  a  tub  in  4  min. 

20  sec,  how  long  will  it  take  a  pipe  discharging  83  qt.  a  minute  to 

fill  it? 

3  gal.  1  pt.  =  25  pt.  83  qt  =  166  pt 

4  min.  20  sec.  =  260  sec. 

130 

166  :  25 : :  260  sec. :  what  ?        ^^  ^  fff  ^^'  =  39J|  sec.  Am. 

83 

13.  If  both  pipes  of  Ex.  12  discharge  at  the  same  time  into  the  tub, 
how  long  will  it  take  to  fill  it  ? 

26  pt.  +  166  pt.  =  191  pt         191 :  25  : :  260  sec.  :  what  ? 
25  X  260  sec.      6500 


191 


191 


sec.  =  34j{y  sec.  Ans. 


14.   How  long  will  it  take  to  fill  a  cistern  of  165  gal.  by  a  pipe  that 
fills  one  of  120  gal.  in  7  min.  16  sec.  ? 

16  sec.  =  A  min.        120 :  165  : :  7^  min.  :  what  ? 

11 

165  X  7tV min.  ^mjiMmm.  =  OJU  min.  =  9  min.  59J sec.    Afis. 
120  120  x;^  ^^  * 
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15.  If  a  ship  sails  1800  mi.  in  a  fortnight,  how  long  will  it  take  to 
make  a  voyage  of  6000  mi.  ? 

1800  :  6000: :  2  wk. :  what? 

25 
W^x2wk.^60^3^^  ^^ 

0  6{  wk.  =  5  wk.  4  dy.  nearly.   Ans. 

16.  The  wheels  of  a  carriage  are  6  ft.  9  in.  and  9  ft.  6  in.,  respec- 
tively, in  circumference.  How  many  times  will  the  larger  turn  while 
the  smaller  turns  3762  times  ? 

6  ft.  0  in.  =  6}  ft.  9  ft.  6  in.  =  9^  ft. 

9i:  6}::  3762:  what? 

99 

6|x3762^;gx27x3%^^^^3   ^^ 

9i  ;?  X  ^ 

17.  It  ^ot  A  ship  is  worth  $2167,  what  is  ,V  o'  »'  worth  ? 

A:tV:*^2167:what? 
TVx»2167^25x7x$2167^^37g226^^^^3^^^3^   ^^^ 


A 


3  X  17 


51 


18.  What  is  the  weight  of  18  cu.  ft.  432  cu.  in.  of  stone,  if  10  cu.  ft. 
864  CO.  in.  of  the  stone  weighs  14  cwt.  7  lb.  ? 

lOi  :  18  J  :  :  1407  lb.  :  what  ? 

67 
18i  X  1407  lb.  ^  2  X  73  x  im  lb.  _4891  ^y^  =  2446i  lb 


lOi 


2 


=  1 1.  4  cwt.  45J  lb.   Ans. 


19.   If  280  lb.  of  flour  makes  360  lb.  of  bread,  how  many  four- 
pound  loaves  can  be  made  from  1  cwt.  of  flour  ? 

280 :  100  ::  360  lb.  :  what  ? 


7 


128f^4  =  32f   Ans, 
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20.   If  a  column  of  mcrcary  27.93  in.  high  weighs  0.76  of  a  pound, 

what  is  the  weight  of  a  column  of  mercury  of  the  same  diameter 

20.4  in.  high  ? 

27.93  :  29.4  :  :  0.76  lb. :  what  ? 


0.2         4 
2$>.)fx0.rglb. 

^J9 


=  0.8  lb.  Ans. 


21.  How  many  francs  will  pay  a  bill  of  £100,  when  £42  10s.  8d. 
is  equivalent  to  1000.98  francs  ? 

£42  lOs.  8d.  =£42iJ^. 

42,85  :  100  : :  1090.98  fr.  :  what  ? 

171 
100  X  1090.98  fr.  ^  IJl  ^    ^^     ^^  ^  2505  fr.  Ans. 

42ft         m 

22.  Wliat  is  the  weight  of  a  cube  of  stone  2  ft.  2  in.  on  an  edge,  if 
a  cube  1  ft.  4  in.  on  an  edge  weighs  537.6  lb.? 

2  ft.  2  in.  =  2J  ft.        1  ft.  4  in.  =  1 J  ft. 
(H)'  ••  (2i)»  :  :  637.6  lb.  :  what? 
ii'-h^^'  :537.61b.  :  what? 
21 

?r  ^  2197  ^  237?  ,1,.  ^  40137  ,1,.  ^  2306.85  lb.  Ans, 
^i      W         10  20 

2  ^ 

23.  If  a  square  field  50  yd.  10^  in.  on  a  side  is  worth  $2710}^, 
what  is  a  scjuare  field  62  yd.  1  ft.  on  a  side  worth  ? 

50  yd.  10?  in.  =  50J  yd.        62  yd.  1  ft.  =  62J  yd. 

(50J)2  :  (62J)a  :  :  $27101 J  :  what? 


123904  34969 


49 


9 


ai50?0^^hat? 


17  5 

29,Tr  ^120 

49     ^mi^^ijm^^m^,  Ans. 


mm 
m 


9 


m 
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24.  A  gains  4  yd.  on  B  in  running  30  yd.  How  many  yar^  will 
he  gain  while  B  is  running  97 1  yd.  ? 

B  runs  2C  yd.  while  A  is  ninning  30  yd. 
26:97i:  :4yd.  :  what? 
16       % 

25.  If  10  cu.  in.  of  gold  weighs  as  much  as  103  cu.  in.  of  water, 
how  many  cubic  inches  are  there  in  a  nugget  of  gold  that  weighs  as 
much  as  a  cubic  foot  of  water  ? 

103  :  1728  :  :  10  cu.  in. :  what  ? 
1728  X  10  cu.  in.      17280 


193  193 


cu.  in.  =  89|JJ  cu.  in.  Ana, 


26.  If  a  garrison  of  1500  men  has  provisions  for  13  months,  how 
long  will  the  provisions  last  if  the  garrison  is  reenforced  by  700  men  ? 

1600  +  700  =  2200. 
2200 :  1500  :  :  13  mo. :  what  ? 

15 

;j?^xl3mo.  ^  195  ^^^  gj   ^^  ^  g  ^^  2g  ^      ^ 

fm  22  '^  ^ 

22 

27.  If  a  tree  38  ft.  high  is  represented  by  a  drawing  1^  in.  high, 
what  height  on  the  same  scale  will  represent  a  house  45  ft.  high  ? 

38:45::liin.  :what? 

46x3.^       136  .„       i^oi^     A^^ 
m.  =  — —  m.  =  1«^|  m.  An», 

38  X  2  76  ^^ 

28.  If  a  country  630  mi.  long  is  represented  on  a  raised  map  by  a 
length  of  6}  ft.,  by  what  height  ought  a  mountain  of  15,750  ft.  to 
be  represented  on  the  map  ? 

630  mi.  =  3,326,400  ft.  5i  ft.  =  66  in. 

3326400  :  15750  : :  66  in. :  what  ? 

;jWx_?lilL==Ain.^n.. 

unm      16 

16 
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29. .  A  train  travels  ^  of  a  mile  in  18  sec.    How  many  miles  an  hour 
does  it  travel  ? 


llir.  =  8600  sec. 


18  :  3600  : :  \  ml. :  what  ? 


200 


30.  If  4^  t.  of  coal  fill  a  bin  9  ft.  long,  6  ft  broad,  5  ft.  high,  how 
many  cubic  feet  are  required  for  the  coal  of  a  steamer  that  carries 
coal  for  3  wk.  at  20  t.  a  day  ? 


0x6x5  =  225. 
21  x20t.  =  420t. 


3  wk.  =  21  dy. 

4t\  :  420  : :  225  CU.  ft. :  what  ? 


25 


9 


31.   If  2  lb.  of  rosin  are  melted  with  5  oz.  of  mutton  tallow,  to 

make  a  grafting  wax,  how  many  ounces  of  tallow  will  20  oz.  of  the 

wax  contain  ? 

2  lb.  +  6  oz.  =  2  lb.  5  oz.  =  37  oz. 

37 :  20 : :  5  oz. :  what  ? 
37  37  ^ 


XSzercise  102.    Page  225. 

1.   In  how  many  days  of  8  hr.  will  60  men  do  the  same  work  that 
24  men  can  do  in  15  dy.  of  10  hr.  ? 


8 
60 


10 
24 


: :  15  dy.  :  what  ? 


;_£x21xiMz,  ^  15  ^         7  J  ^      ^nir. 

i 

2 
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2.  MThat  is  the  expense  of  covering  a  room  with  drugget  4  ft.  wide, 
at  Olf  cents  a  yard,  if  carpet  2  ft.  3  in.  wide  for  the  room  costs  $  70.60, 
at$1.37iayard? 

$0.01f  =  $H-  $1.37i  =  91f 

^    ^i::$70i:what? 

^     3 
Ix  Jx?xgx«lil  =  *f  =  $26.44.  ^,«. 

4 


3.  If  4418  tons  of  iron  ore  produce  $36,190  worth  of  metal,  when 
iron  is  at  f  37.60  a  ton,  what  will  be  the  value  of  the  iron  at  $47  a  ton 
from  2276  tons  of  ore  ? 


37^ 
4418 


47 
2276 


:: $36,190:  what? 


91  386 

3       H 


70070 


=  $23,366.67.  An9, 


4.  If  a  bar  of  iron  Z\  ft  long,  3  in.  wide,  and  2\  in.  thick  weighs 
93  lb.,  what  will  be  the  weight  of  a  bar  3}  ft.  long,  4  in.  wide,  and 
2\  in.  thick  ? 


3i 
8 

3} 

4  :  :  93  lb.  :  what  ? 

2* 

^ 

9    9^1 

I       4      5^ 

|2 

5.  If  40  bu.  of  wheat  can  be  grown  on  the  same  area  as  48  bu.  of 

barley,  and  28  A.  produce  840  bu.  of  wheat,  how  much  barley  will 

88  A.  produce  ? 

6 
6  ^ 


40 
28 


*»::  840  bu.:  what?  i?J<Ji2iM^  =  1368  bu. 

38  ^0  X  ^ 

? 
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6.  If  18  men  can  dig  a  trench  160  ft.  long,  6  ft.  broad,  and  4  ft.  6  in. 
deep  in  12  days,  in  how  many  days  will  16  men  dig  a  trench  210  ft. 
long,  6  ft.  broad,  and  4  ft.  deep  ? 


:  :  12  dy.  :  what  ? 


16 

18 

150 

210 

6 

6 

4i 

4 

i         7  2 

;g  X  gl^  X  ^  X  4  X  12  dy. 

i      ^9 


=  14  dy.  Ans. 


7.   A  book  of  810  pages,  40  lines  to  a  page,  and  60  letters  to  a  line, 

is  reprinted  in  pages  of  50  lines,  72  letters  to  a  line.    How  many  pages 

will  the  new  edition  contain  ? 

9 
10      6        ^? 


60 

72 


^^:810:what?       ^l^LM^LM^m.  Ans, 

60  ^y^Tf 


8.   If  3280  42-lb.  shot  cost  $3000,  how  many  32-lb.  shot  can  be 

bought  for  $4200? 

41 

7      21    m 


^200 ,  ,  3280  :  what  ?     ^^^  "^  ^^  "^  ^^^^  =  6027.  Afis, 
42  3P00  X  ^'^ 


3000 
32 


9.   What  is  the  rate  of  wages,  if  12  men  earn  in  10  dy.  as  much  as 
0  men  earn  in  14  dy.  at  %  1.60  a  day  ? 


12 
10 


9 
14 


:  :$  1.60:  what? 


0.06 

7      %n 

9xZ^x$J.^0^^3J5^^^^^^    ;^^ 

nxi9^       ^2 

2 


10.  A  rectangular  reservoir  16  yd.  long  and  4  ft.  deep  holds  32,600 
gal.  What  quantity  of  water  will  it  hold  if  its  length  is  increased  by 
IS  ft.  and  its  depth  by  1  ft.  ? 
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15 
4 


21 


:  :  32,600  gal.  :  what  ? 


7  8125 

y;  X  ^  X  nm  gal. 

3 


=  56,875  gal.  Am. 


11.  What  must  be  the  length  of  a  bar  of  silver  }  in.  square  to 
weigh  the  same  as  a  bar  of  gold  \  in.  square  and  6}  in.  long,  if  the 
weight  of  a  cubic  inch  of  silver  to  that  of  a  cubic  inch  of  gold  is  in 
the  ratio  47 :  88  ? 


47 


(i)% :  6}  in. :  what  ?         A 
88        ^  47 


*   :  :  6  J  in. :  what  ? 

88       * 


4      22       3 

itiiSi^^  in.  =  5}f  in.    Am, 


9  xil  X  ixi 


12.  How  far  can  A,  who  takes  3.1  ft  each  step,  walk,  while  B,  who 
takes  2.3  ft.  each  step,  walks  220  yd.,  if  A  takes  7  steps  while  B 
takes  11  ? 


2.3 
11 


3.1 


: :  220  yd.  :  what  ? 


20 


3.1x7x^20yd.  ^iMya.  =  188^  yd.  Ans. 

2.3  X ;;  2.3  " 


13.  If  6  hr.  are  needed  to  go  a  given  distance  at  a  given  rate,  how 
many  hours  are  needed  when  the  distance  is  diminished  by  one  fourth 
and  the  rate  increased  by  one  half  ? 


1 


* : :  6  hr. :  what  ? 


2x?x  ?hr.=  3hr.  Ans. 


14.   How  many  hours  a  day  must  5  men  work  to  mow  a  field  in 
8  dy.  that  7  men  can  mow  in  6  dy.  of  10  hr.  ? 


5 
8 


6 


: :  10  hr.  :  what  ? 


3     % 

7x^x70  hr. 

2 


=  V  hr.  =  lOi  hr.  Am. 
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15.  If  a  bar  of  iron  10  ft.  0^  in.  long,  3f  in.  broad,  and  3}  in. 
thick  weighs  4  cwt.  20.21  lb.,  what  is  the  length  of  a  bar  of  iron  that 
weighs  a  long  ton  if  its  breadth  and  thickness  are  4}  in.  and  4|  in. , 
respectively  ? 

4  cwt.  20.21  lb.  =  420.21  lb. 
224000 


1 1. 1  =  2240  lb. 
42021 
H 


1000 


3t 
3i 


: :  lOil  ft.  :  what  ? 


?3 


im    %    n  3 


9 


16.  If  27  men  in  28  dy.  of  10  hr.  dig  a  trench  126  yd.  long,  2J  yd. 
broad,  1^  yd.  deep,  how  long  a  trench  2}  yd.  broad  and  1}  yd.  deep 
will  56  men  dig  in  25  dy.  of  8J  hr.  ? 


27 

56 

10 

8i 

28 

25:  :126  yd.:  what? 

2f 

2i 

If 

u 

6 

^  X  1  X  ^  X  33  X  25  X  ^  X  ?  X  Z2(J  yd.  _  ,^^  „^     ^^. 

;;  X  T  X  ;2T  X  ;0  X  ^ 

3 

rx;iMM?    ' 

17.   If  34^«  of  wool  makes  25"*  of  cloth  0.6™  wide,  how  long  a  piece 
of  cloth  0.8"  wide  will  108.8*«  of  wool  make  ? 


34 
0.8 


108.8 
0.6 


:  :  25"  :  what  ? 


4 

in 

W.yx0.6x25m_ 

3^x^.^        -60.  ^n*. 


18.  If  an  oak  beam  5.40"  long,  0.63"  thick,  and  0.57"  wide  weighs 
1469.25''K,  what  is  the  weight  of  an  oak  beam  4.87"  long,  0.58"  thick, 
and  0-53"  wide? 
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6.4 
0.63 
0.67 


4.87 

0.68  : :  1460}^ :  what 

0.63 


20  663 

487  X  ^  X  63  X  ^7^ 

W  X  63  X  67  X  ^ 
60  2 


488782907'^g 
430920 


=  1134.2776>«.  Ana. 


19.  A  certain  quantity  of  air  has  a  volume  of  196.6  cu.  ft.  at 
27.8**  C.    What  will  be  its  volume  at  100°  C.  ? 

100^  -  27.8°  =  72.2°.        72.2  x  0.00367  =  0.264974. 
1  : 1.264974  : :  196.6  cu.  ft.  :  what  ? 
1.264974  X  196.6  cu.  ft.  =  247.3  cu.  ft.  An8. 

20.  A  quantity  of  air  at  a  temperature  of  16.6°  C.  has  a  volume  of 
4  cu.  ft.  under  a  pressure  of  12  lb.  per  square  inch.  What  will  be  its 
volume  at  48.7°  C.  under  a  pressure  of  14  lb.  per  square  inch  ? 


48.7° -15.6°  =  33.1. 


14 
1 


12 

1.121477 


33.1  X  0.00367  =  0.121477. 
: :  4  cu.  ft.  :  what  ? 


t^  ^  ^^^^^'^^  ^y- ^^' =  ^^  crx.  ft.  =  3.8  cu.  ft  Ans. 
li  X  imm  B76000 

7    mm 

126000 


Xbcerolae  103.    Page  227. 

1.  If  a  man  can  mow  ^  of  a  field  in  a  day,  how  long  will  it  take 
another  man  to  mow  {  of  a  field  6J  times  as  large,  if  the  second  man 
works  1}  times  as  fast  as  the  first,  but  only  }  as  many  hours  each 
day? 

1st  cause.  2d  cause.  1st  effect.  2d  effect. 


ix6J. 


Vdy.l 

?dy.1 

1 

•n 

1      1 

i   J 

iLiLiiL^i^n      8^^^3     8        1 

3 


11  dy.  Am, 
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2.   If  4  men  or  7  boys  can  do  a  piece  of  work  in  6  days,  how  long 
will  it  take  6  men  and  9  boys  to  do  the  work  ? 

4  men  =  7  boys. 
.'.  6  men  =  lOJ  boys. 
lOi  +  9  =  19J. 

1st  cause.    2d  cause.  1st  effect  2d  effect. 

7  boys 
6dy. 


►ys)  .  l^iboys^   _ 
^    /  •    ?   dy.    /    •  •  ' 


1. 


2 

7x6  _  7x^x2  _  28  _  ,^  » 

19J  '^^  13        "* 

13 


2Ady.  Ans. 


3.  If  60  men  working  9  hr.  a  day  require  6  dy.  to  dig  a  trench 
100  yd.  long,  2  yd.  wide,  and  3  yd.  deep,  how  many  men  working 
10  hr.  a  day  for  9  dy.  will  be  required  to  dig  a  trench  60  yd.  long, 
6  yd.  wide,  and  6  yd.  deep,  in  ground  twice  as  hard  to  dig  ? 


1st  cause.    2d  cause. 
60  men  ^        ?  men 


1st  effect.  2d  effect. 


9hr. 
6dy. 
2 


10  hr. 
9dy. 
1 


r  100  yd. 

[60  yd. 

2  yd.  : 

6  yd. 

[     3  yd. 

[    5yd. 

3  3 

^xg>xj?x2x60xgx^ 

;0  X  Jl  X  ;^0  X  ;2  X  ^ 


=  160.     160  men.  Ans, 


4.   If  12  men  in  9  dy.  can  harvest  40  A.  of  wheat,  how  many  acres 
can  16  men  harvest  in  3  dy,  ? 


1st  cause.   2d  cause.     1st  effect.  2d  effect. 

12  men  'i      16  men  'i 
r.    r    3  dy.    f''' 


9dy. 


40  A.    :    ?A. 


10 


16  X  g  X  ^0  =  1?2  =  171 
>t;^  X  9  9  ** 


17}  A.  Ans, 
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5.  If  120  men  can  make  an  embankment  f  of  a  mile  long,  30  yd. 
wide,  and  7  yd.  liigh,  in  42  dy.,  how  many  men  will  it  take  to  make 
an  embankment  1000  yd.  long,  36  yd.  wide,  and  22  ft.  high,  in  30  dy.? 


l8t  cause.     2d  cause. 

120  men  ^       ?  men  i^ 
42  dy.   /  '  30  dy.   /   '' 


1st  effect. 
}mi. 
30  yd.  : 
.    7  yd. 


2d  effect. 
1000  yd. 

36  yd. 

22  ft. 


10        4 

2      2     m     J^ 
m  X  ^;z  X  vm  x  3^  x  ;zg 

30  X  im  X  30  X  ?; 

3     00     3 


=  160.      160  men.  Am, 


6.   If  7  women  in  8  dy.  of  11  hr.  each  can  make  22  dozen  shirts,  in 
how  many  days  of  10  hr.  each  can  12  women  make  360  dozen  shirts  ? 


Ist  cause. 

2d  cause. 

1st  effect.   2d  effect. 

7  women 

12  women  ] 

8dy. 

:    ?dy. 

: :  22  doz.  :  360  doz. 

11  hr. 

4 

10  hr. 

4 

7  X  ^  X  ;i  X 

3 
30 

^^^  =  84. 

;;2  X  ;0  X  ;2 

< 

Z                                   84  dy.   i4ns. 

7.  Twenty-five  lamps  used  5  hr.  an  evening  for  40  dy.  required  a 
quantity  of  oil  that  cost  $4.25.  How  many  lamps  used  4  hr.  an  even- 
ing for  30  dy.  can  be  furnished  with  oil  at  a  cost  of  $7.66  ? 

1st  effect.    2d  effect. 


$4.25    :    $7.65. 


Ist  cause. 

2d  cause. 

1st 

25  lamps 

?  lamps ' 

5hr. 

:    4hr. 

::    $ 

40  dy.      J 

30  dy. 

5         3 

;0       i^ 
12^  X  5  X  ^0  X  n^ 

^x30x 

m 

=  75.  Am, 
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8.  If  8  horses  can  be  kept  12  dy.  for  a  certain  sum  when  hay  is 
worth  9 16  a  ton,  how  many  days  can  0  horses  be  kept  for  the  same 
sum  when  hay  is  worth  $  12  a  ton? 


Ist  cause.       2d  cause.        1st  effect.    2d  effect 

8  horses  1      6  horses  1 
12  dy.       j  ''  ?  dy.       J      '' 


»12 


4  6 


=  20. 


♦  16. 


20  dy.  An8. 


9.  Twenty  horses  working  14  wk.,  6  dy.  a  week  and  8  hr.  a  day, 
transport  the  output  of  a  mine  to  the  nearest  wharf.  In  how  many 
weeks  will  24  horses  do  the  same  work,  if  they  work  5  dy.  a  week  and 
7  hr.  a  day  ? 


Ist  cause. 

20  horses 
14  wk. 

6dy. 

8hr. 


2d  cause. 

24  horses 
?  wk. 
5dy. 
7hr. 


4        2      2 
^0  X  Z^  X  ^  X  g 

;z^  X  ^  X  7 


1st  effect    2d  effect. 


=  16. 


1. 


10  wk.  Ana. 


10.  If  6  men  can  reap  a  field  of  rye  200  yd.  long  and  160  yd.  wide 
in  4  dy.  of  12  hr.  each,  in  how  many  days  of  10  hr.  each  will  8  men 
reap  a  field  300  yd.  long  and  260  yd.  wide  ? 


1st  cause. 

Omen  ' 
4dy. 
12  hr. 


2d  cause. 

8  men  ' 
?dy. 
10  hr. 

3 


1st  effect      2d  effect 


J  200  yd.       r 
1 160  yd.    •*  I 


800  yd. 
260  yd. 


3  ?        9         ? 

g  X  I  X  IjZ  X  300  X  ggg 

^  X  ZM  X  ?|J0  X  Z?0 

?     ?      ;2       ^^ 


=  0. 


Ody.  Ans, 
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11.  If  a  boy  can  do  only  half  as  much  work  as  a  man,  how  many 
hoars  a  day  must  42  boys  work  to  accomplish  as  much  in  46  dy.  as 
27  men,  working  10  hr.  a  day,  would  accomplish  in  28  dy.  ? 

42  boys  =  21  men. 
2d  cause.        1st  effect.    2d  effect. 


1st  cause. 

27  men  ' 
10  hr. 

28  dy.    ^ 


21  men 

?hr.  1 

45  dy. 

3       2       4 
W  X  ^? 


1. 


8  hr.  Ans, 


1.  Divide  $12,000  proportion- 
ally to  the  numbers  3,  4,  6. 

8  +  4  +  5  =  12. 
1000 


A/ 

\  1000 

±x$;;2W  =  e4ooo. 

a/ 
,  1000 

Ax»;?wiJ  =  e5ooo. 

a/ 

2.  Divide  815  tons  proportion- 
ally to  1,  },  },  f 

e0x(i,fj,  J)=30,40,45,48. 
30  +  40  +  45  +  48  =  163. 


XSzerdse  104.    Page  229. 

3.  Divide  6853  lb.  of  wool  pro- 
portionally to  If,  2f ,  5} ;  also  pro- 
portionally to  the  reciprocals  of 
these  numbers. 

60  X  (},  ^,  V)  =  105,  168,  360. 
105  +  168  +  350  =  623. 


30^ 

m 

40 

m 

45 

m 

^xW?t.  =  240t 


X  W  t.  =  160 1. 


X  W?t.  =  200t 


X  W  t-  =  226 1. 


106 


11 
X  m?^  lb.  =  1165  lb. 


11 
X  ?^^3  lb.  =  1848  lb. 

11 
X  m?^  lb.  =  3850  lb. 


168 

m 

350 

m 

The  reciprocals  of 

ii»  2f  5S  =  ♦,  A»  A. 

70x(f  A,  A)=40,25,  12. 
40  +  25  +  12  =  77. 

^  X  m^  lb.  =  8560  lb. 


25 


89 


^  X  m^  lb.  =  2225  lb. 

77 


12 


80 


^  X  m^  lb.  =  1068  lb. 

77 
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•4.  Two  men  purchase  some 
property  together,  one  paying 
$1250  and  the  other  $1000.  If 
the  value  of  the  property  rises  to 
$3600,  what  will  be  the  share  of 
each? 

$1250 +  $1000  =  $2260. 

250  g 

I?^x$3^P0  =  $2OOO. 


8 
x$30f)0  =  $16OO. 


200 


5.  Gun  metal  is  composed  by 
weight  of  3  parts  of  tin  to  100 
parts  of  copper.  What  weight 
of  each  of  these  metals  is  there 
in  a  cannon  weighing  721  lb.  ? 


100 


3  +  100  =  103. 


X  7?;  lb.  =  21  lb.,  tin. 


X  Tl%l  lb.  =  700  lb.,  copper. 


6.  Bell  metal  contains  by 
weight  78  parts  of  copper  and 
22  parts  of  tin.  What  weight  of 
each  of  these  metals  is  there  in 
a  bell  weighmg  037  lb.  ? 


7 

8  +  22 

=  100. 

937  lb. 

937  lb. 

0.78 

0.22 

7496 

1874 

6559 

1874 

730.86  lb.,  copper.  206.14  lb.,  tin. 


7.  It  takes  Ih^  of  saltpetre,  12.5^  of  charcoal,  and  12.5^  of  sul- 
phur to  make  lOO^s  of  powder.  How  many  kilograms  of  each  will 
be  required  to  make  10,000,000  cartridges,  each  containing  6s  of 

powder  ? 

10,000,000  X  5«  =  50,000,000k  =  50,000k«. 


75»«  +  12.5'^K  +  12.6k«  =  lOOkf. 


76 
125 
125 


500 
X  ^W0^«  =  37,500*1,  saltpetre. 

50 
X  jJWIJ^  =  6250*K,  charcoal. 

60 
X  ?P00^K  =  62501^,  sulphur. 


ow 


8.  Yellow  copper  contains  by  weight  2  parts  of  red  copper  and  1 
part  of  zinc.  How  many  ounces  of  red  copper  in  an  article  of  yell — 
copper  that  weighs  1  lb.  ? 

2  +  1=3.        }  X  16  oz.  =  ^^  oz.  =  10|  oz.  Ann, 
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9.   Type  metal  is  an  alloy  containing  by  weight  30  parts  of  lead  to 

11  parts  of  antimony.     How  many  pounds  of  each  are  required  to 

make  057  lb.  of  type  ? 

30  +  11  =  60. 

a  X  067  lb.  =  ^J^  lb.  =  746.46  lb.,  lead. 

a  X  067  lb.  =  J^Vip  lb.  =  210.64  lb.,  antimony. 

10.  Plumbers*  solder  contains  by  weight  2  parts  of  lead  and  1  part 

of  tin.    How  many  pounds  of  each  are  required  to  make  100  lb.  of 

solder  ? 

2  +  1=3. 

}  X  100  lb.  =  ^0■  lb.  =  66}  lb.,  lead. 

J  X  100  lb.  =  -4^  lb.  =  83J  lb.,  tin. 

11.  The  air  is  composed  of  oxygen  and  nitrogen.  In  100  volumes 
of  air  there  are  21  volumes  of  oxygen  and  70  of  nitrogen.  If  the  weight 
of  a  liter  of  oxygen  is  1.4205s,  and  that  of  a  liter  of  nitrogen  is  1.2577', 
how  many  grams  of  each  gas  does  100s  of  air  contain  ? 

1.4205K  1.2677k 

21  70 


14205  113103 

28600  88030 


30.0106S  00.36838 

30.0105*  +  90.35838  =  120.3778*. 

WaWV  X  1008  =  23.2038,  oxygen.  Ans. 

1008  -  23.2038  =  76.7978,  hydrogen.  Ans. 

23.202 

1293778)30019600. 
2587656 


4143040 
3881334 

2626060 
2687666 


3860400 
2587566 

1262844 
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12.  At  $  20.67  an  ounce  for  pure  gold,  what  is  the  value  of  the  gold 
in  a  chain  that  weighs  3  oz.  4  dwt.,  if  it  is  18  carats  fine  (that  ia,  18 
parts  of  pure  gold  out  of  24)  ? 

8  oz.  4  dwt,  =  aj  oz.  =  3.2  oz.        If  =  t  =  0.76. 


$20.67 
3.2 

4134 
6201 

$66,144 


$66,144 
0.76 

330720 
463008 

40.60800        $40.61.  Ans. 


13.  Two  men  agree  to  do  a  piece  of  work  for  $63.  They  finish  the 
work  in  18  days,  but  one  of  them  was  absent  6  days  of  this  time.  How 
should  the  pay  be  divided  ? 

18  dy.  +  13  dy.  =  31  dy. 
ff  X  $63  =  $HH  =  $36.68.        H  X  $63  =  $ V^  =  $26.42. 

14.  Five  men  working  together  do  a  piece  of  work  in  20  days,  and 
receive  as  pay  $  263.  One  of  the  men  was  absent  6  days,  and  another 
2  days  of  this  time.     How  should  the  pay  be  divided  ? 

20  dy.  +  20  dy.  +  20  dy.  +  16  dy.  +  18  dy.  =  93  dy. 


^x  $253  =  $55??  =  $64.41. 
03  93 


6 


^X$263=$l??5  =  $40.80. 

?3  :   31 

31 


if  X  $263  =  $^  =  $48.97. 


J^3 
31 


31 


Hence,  three  should  receive  $54.41  each,  one  $40.80,  and  one 
$48.97.  Ans, 


15.  Standard  silver  consists  of  37  parts  of  pure  silver  to  3  parts  of 
copper.  What  weight  of  pure  silver  in  the  crown  piece  that  weighs 
JJ  oz.  troy  ? 

37  +  3  =  40.  ??  X  22  oz.  =  ??  oz.  Ana, 


i9     11 
4 


44 
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XSzeroise  105.    Page  232. 

1.  A,  B,  and  C  entered  into  partnership,  A  furnishing  $  18,160 ; 
B,  $19,860;  and  C,  $10,890.  If  tbeir  profits  were  $12,100,  what 
was  each  man^s  share  of  the  profits? 

$  18,150  +  $  19,360  +  $  10,890  =  $48,400. 


9076 

mm 
i 

2 


X  %mW  =  «^  =  $4637.60,  A. 


4840 

Wx$;?;WI  =  $4840,B. 


5445 

i 

2 


$§^  =  $2722.60,  C. 


2.  Four  men  engaged  In  business  together  and  made  a  profit  of 
$  1200.  How  much  of  it  should  each  man  receive,  if  the  first  put  in 
$  3000,  the  second  $  6000,  the  third  $  4200,  and  the  fourth  $  2400  ? 

$3000  +  $6000  +  $4200  +  $2400  =  $14,600. 
^^^  x$;;2P0  =  $^^^  =  $246.67,  Ist. 


73 
6000 

73 
4200 

73 
2400 

73 


6 

x$;?w  =  $ 


6 

x$;?^=$ 


6 

x$;;zwi  =  $ 


73 

30000 
73 

25200 
73 

14400 
73 


=  $  410.96,  2d. 


=  $346.21,  3d. 


=  $  197.26,  4th. 
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3.  A  man  dies  owing  three  creditors  98050,  $2070,  and  $7170, 
respectively.  If  his  assets,  after  deducting  expenses,  are  $13,646, 
how  much  will  each  creditor  receive? 

$8050  +  $2970  +  $7170  =  $18,1»0. 


805 

mn 

1819 


x$  13646  =  $6039.06. 


297 
Ml  X  $  13646  =  8  2228.07. 

mn 

1819 


717 
1819 


x$  13046  =  $5378.88. 


4.  Three  heirs  receive  from  an  estate  $4700,  $3200,  and  $12,600, 
res})ectively,  on  condition  that  they  together  pay  a  debt  of  $2000. 
What  amount  will  each  have  ? 

$  4700  +  $  3200  +  $  12,500  =  $  20,400. 


4700  ^ 
51 

61 

3200 

nm 

51 

61 

12500^ 
51 

51 

$4700. 

$  3200. 

460.78 

313.73 

$4239.22  A-M, 

$2886.27  Am, 

=  $460.78. 


=  $313.73. 


=  $  1226.49. 


$12500. 
1225.49 

$11274.61  Am, 


5.  Arnold  and  Baker  enter  into  partnership.  Arnold  puts  in 
8  6000  for  8  mo. ,  and  Baker  $  4000  for  6  mo.  Their  profits  are  $  2000. 
WhsLt  IS  each  man's  share  ? 
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8x  $6000  =  $48000 
6  X     4000  =     24000 

$72000 
2 


nm 

3 


X  $2000  =  $  1333.33,  Arnold's. 


2^2?2  X  $2000  =  $666.67,  Baker's. 

nm 

3 

6.  Dobson  furnishes  the  firm  of  Dobson  &  Fogg  with  $6000  for 
13  mo.  ;  Fogg  furnishes  $7000  for  9  mo.  Their  profits  are  $1700. 
What  is  the  share  of  each  ? 

13  X  $6000=    $66000 
9  X     7000  =      63000 

$  128000 
&^  X  $;W  =  $?5^  =  $863.28,  Dobson's. 

m 

2 

$  1700  -  $863.28  =  $836.72,  Fogg's. 

7.  In  a  business  partnership,  A  furnishes  $  800,  and  after  3  mo. 
$  260  more ;  B  furnishes  $  960,  and  at  the  end  of  2  mo.  withdraws 
$  200  ;  C  furnishes  $  660,  and  at  the  end  of  6  mo.  $  400  more.  At  the 
end  of  a  year  their  profit  is  $  2616.  How  shall  it  be  divided  among 
them? 

A.  B.  C. 

12  X  $800=  $9600        12  x  $960  =  $11400        12  x  $660=  $7800 
9  X     260  =      2260        10  x     200  =       2000  6  x     400  =      2400 

$11860  $9400  $10200 

$11,860  +  $9400  +  $10,200  =  $31,460. 
237  ^  188  4 

^^  X  nm  =  $048,  A's.  M  X  $;ZW  =  $762,  B's. 

m  m 

204  ^ 

ggx$?^;^  =  $816,  C's. 
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8.  Two  partners,  A  and  B,  enter  into  partnership  with  capitals  of 
$3500  and  $8700,  respectively,  and  A  is  to  have  0.12  of  the  profits 
for  managing  the  business.  How  shall  a  profit  of  $  1906.25  be  divided 
between  them  ? 

0.12  of  $  1906.25  =  $228.75.         $  1006.25  -  $228.75  =  $  1677.50. 

$3500  +  $  8700  =  $  12,200. 

35 
»X$?^=  $481.26. 

122 
$481.25  +  $228.75  =  $710,  A's.      $  1906.25  -  $ 710  =  $  1106.25,  B's. 

9.  A  puts  $2100  into  a  business,  and  B  $1760.     At  the  end  of 

a  year  each  puts  in  $700  more,  and  C  joins  them  with  $2600.     How 

shall  a  profit  of  $2166.60  be  divided  18  months  after  C  enters  the 

firm? 

A.  B.  C. 

30x$2100=$63000        30x$  1750=$  62600         18  x  $2600=$  46000. 

18  X      700=    12600        18  X      700=    12600 

$76600  $66100 

$76,600  +  $65,100  +  $45,000  =  $186,700. 
63  217 

JWix$W»  =  $882,A'8.        M21x  $ 2^????  =  $ 759.50,  B's. 

2 
3 

m        176 

i?Wx$?W?2=$525,  C's. 


10.  Three  graziers  hire  a  pasture,  for  which  they  pay  $182.50. 
One  puts  in  10  oxen  for  3  months,  another  12  oxen  for  4  months, 
and  the  third  14  oxen  for  2  months.  How  much  of  the  rent  ought 
each  to  pay  ? 
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3  X  10  =  30 

4  X  12  =  48 
2  X  14  =  28 


16 
i^xf 


6 

m 

2 


106 


=  937.50,  iBt 


6 

12      m 

w     m 

i 

5 

7       ;?? 
m     w 


=  «60,  2d. 


=  136,  3d. 


11.  A  begins  business,  with  a  capital  of  $2400,  on  the  10th  of 
March ;  and  on  the  17th  of  July  admits  B  as  a  partner,  with  a  capital 
of  9 1800.  December  31  the  profits  are  $943.  What  is  the  share  of 
each? 

From  March  19  to  Dec.  31  is  288  dy. 
From  July  17  to  Dec.  31  is  168  dy. 

288  X  $2400  =  9691200 
168  X     1800  =    302400 


$993600 


^?  41 

ffi222  X  $  W3  =  $666,  A's. 

?J5 


=  $287,  B's. 


12.  A  and  B  join  capitals  in  the  ratio  7:11.  At  the  end  of  7 
months  A  withdraws  \  of  his,  and  B  ^  of  his ;  and,  after  11  months 
more,  they  divide  a  profit  of  $  6148.60.    What  is  the  share  of  each  ? 

18  X  7    =  126  18  X  11  =  198 

11  X  3i  =   38i  11  X  3}  =   40J 

87i  =  4^. 

525  +  946  =  1471. 


157|  =  H*. 


175 

mm 

i 

2 


21 

m 


x$l 


=  $  1837.60,  A's. 


$5148.60  -  $1837.60  =  $3311,  B*«. 
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13.  Divide  £  65  Os.  among  three  xneu,  so  that  the  first  may  have  as 
many  half-crowns  as  the  second  has  shillings;  and  the  second  as 
many  guineas  as  the  third  has  pounds. 

1st  has  2|  times  as  much  as  2d. 
2d  has  ^  as  much  as  3d. 
3d  has      1  part.  -^^r        7 


2d  has  a  part. 

1st  has  ^  part. 

3d  has  40  parts. 

2d  has  42  parts. 

1st  has  105  parts. 


105 


;^.7 


42 


I  X  ;3I^8.  =  7368.  =  £36  I5s. 


^=-  X  ;3Ws.  =  294s.  =  £  14  14s. 

m 


All  have  187  parts. 
£65  9s.  =  13098. 


40 

m 


X  J^s.  =  280s.  =  £  14. 


14.  A  and  B  begin  business  each  with  a  capital  of  $  2000.  A  adds 
9  500  at  the  end  of  2  months,  and  9  ^00  more  at  the  end  of  7  months ; 
B  adds  $  800  at  the  end  of  3  months.  If  the  profits  are  $  3605.25  at 
the  end  of  a  year,  what  is  the  share  of  each  ? 

12  X  $2000  =  $24000  12  x  $2000  =  $24000 

10  X       500  =       5000  9  X       800  =      7200 

500  = 


5x 


$31200 


2500 
$31500 
$31,500  +  $31,200  =  $62,700. 
21 
m  345 

?^^-2?x$»??=  $1811.25,  A's. 

4 
$3605.25  -  $  1811.25  =  $  1794,  B's. 

15.  Three  partners  in  a  restaurant  furnish  respectively  $500  for 
7  months,  $  600  for  8  months,  and  $  900  for  9  months.  If  they  lose 
$410,  what  is  each  one^s  share  of  the  loss  ? 

7  X  $500  =  $3500  120 

8  X     600  =     4800  i^^ 
9x 


900  =     8100 

$16400 
175 

^^  x^m  =  $—  =  $  87.50. 

xi^m  2 

2 


405 


x$^;i9  =  $i20. 


405 


X  $ ;i;0  =  $-=^  =  $ 202.60. 
2 
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16.  Two  capitalists  contribute,  one  $10,000,  the  other  $  12,000,  to 
an  enterprise  which  continues  in  operation  for  10  years.  Ten  months 
after  starting  a  third  man  becomes  a  partner  and  contributes  9 15,000 ; 
and  2  years  after  this  a  fourth  man  contributes  $  17,400.  If  the  total 
profits  are  $46,600,  what  amount  does  each  partner  receive  ? 

120  X  $  10,000  =  $  1200000 
120  X     12,000  =     1440000 
110  X     16,000  =     1650000 
86  X     17,400  =     1496400 
500  $  5786400 

i?^?M  X  $45600  =  $22800000  ^  ^945^^^ 
^mm  2411 

2411 
600 
i^^2222x  $45600  =  $27360000 ^^3479^ 

WWJ^  2411 

2411 

22800 
?S?2^  +  %m^  =  $?1555M  =  $  13,002.90. 

2411 

im  X  $  S?5S  =  $??^?^  =•  11.792.46. 
^7WW  ^  2411 

2411 

17.  A  began  business  with  a  capital  of  $  2600.  •  After  three  years 
he  invested  $1260  more,  and  took  as  a  partner  B,  who  invested  $5000. 
At  the  end  of  four  years  more  the  profits  amounted  to  $9562.50.  What 
was  the  share  of  each  ? 

A.  B. 

7  X  $2500  =  $17600  4x  $ 5000  =  $ 20000. 

4  X     1250  =      5000 
$  22500 
$  22,600  +  $  20,000  =  $  42,500. 
9  1125 

m9^       2         2 

^  1126 
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Xtzerdae  106.    Page  235. 


1.  There  were  125  pupils  at 
school  on  Monday,  130  on  Tues- 
day, 128  on  Wednesday,  132  on 
Thursday,  and  125  on  Friday. 
What  was  the  average  daily  at- 
tendance ? 

125 

130 
128 
132 
125 

5^640 
128  Am, 

2.  A  spring  of  water  that  yields 
250  gal.  an  hour  supplies  a  town 
containing  360  families.  What  is 
the  average  daily  supply  of  water 
for  each  family  ? 


50 

m 

3 


gal.  =  I?  gal.  =  16}  gal. 

Ans, 


3.  A  wine  merchant  put  into 
an  empty  cask  15  qt.  of  brandy 
costing  $  1.10  a  quart,  66  qt.  cost- 
ing $  1.20  a  quart,  and  43  qt.  cost- 
ing 9 1.40  a  quart.  At  what  price 
per  quart  must  he  sell  the  brandy 
to  gain  one  fifth  of  the  cost  ? 


$1.10 
15 

550 
110 


$1.20 
66 

720 
720 


$1.40 
43 

420 
560 


1^16.50        $79.20        $60.20 


$16.50 

15  qt              $1.60 

70.20 
60.20 

«*        124)$  187.08 
48                  124 

5)$  155.90 

124  qt.              e30 

31.18 

620 

$  187.08 

108 

$1.51.  Ans. 

4.  A  grocer  mixed  120  lb.  of 
tea  costing  50  cents  a  pound  with 
180  lb.  costing  40  cents  a  pound. 
At  what  price  per  poimd  must  he 
sell  the  mixture  to  make  a  profit 
of  $30  on  the  whole? 

120  X  $0.50  =  $60.00 
180  X    0.40=      72.00 


300 


$  132.00 
30. 


$162. 

3jai^)$1.62 

$0.54  Ans, 

5.  A  grocer  buys  two  kinds  of 
tea  at  40  cents  a  pound  and  66 
cents  a  pound,  respectively,  and 
mixes  them  in  the  ratio  of  5  to  3. 
What  is  his  profit,  if  he  sells  66  lb. 
of  the  mixture  at  84  cents  a  pound? 

5  +  8  =  8. 
^x^lb.  =  35lb. 

2  X  ^?  lb.  =  21  lb. 


$14.00 
11.76 


35  X  $0.40 
21  X     0.56 


56 

56  X  $0.84 
$47.04  -  $25.76 


$25.76 

$47.04. 
$21.28.  Am, 
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6.  The  average  length  of  ten 
sticks  is  2  ft.  10 J  in. ;  one  stick  is 
27 i  in.  long,  another  37^  in.  long, 
and  the  remaining  eight  are  of  the 
same  length.  What  is  the  length 
of  one  of  the  remaining  eight  ? 

2  ft.  lOi  in.  =  34i  in. 
10  X  341  in.  =  345m 
271  in.  +  371  ^'  =  ^5  in- 
346  in.  -  65  in.      280  In. 


8 


8 


=  36  in. 
Ans. 


7.  The  average  age  of  the 
boys  in  the  four  classes  of  a  school 
is  18.4  yr.,  17.9  yr.,  16.8  yr.,  and 
15.7  yr.  The  classes  contain  29, 
33,  34,  and  33  boys,  respectively. 
What  is  the  average  age  of  the 
boys  in  the  school  ? 


18.4 
29 
1666 
368 


17.9 
33 
537 
537 


16.8 
34 
672 
604 


633.6        690.7        671.2 


16.7 
33 

471 
471 
518.1 


533.6 

29 

17.1 

590.7 
671.2 
518.1 

33 
34 
33 

129 

129)2213.6 
129 

923 
903 

2213.6 

206 

129 

17.2  yr.  Ans. 


77 


8.  Seven  boys  weigh  respec- 
tively 119.7  lb.,  106  lb.,  178.31b., 
166.31b.,  142.81b.,  109  lb.,  154.2 
lb.   What  is  their  average  weight  ? 


119.7  lb. 

105. 

178.3 

165.3 

142.8 

109. 

154.2 

7)974.3  lb. 

139.2  lb. 

Ans. 

9.  In  what  proportion  should  tea  costing  60  cents  a  pound  be 
mixed  with  tea  costing  45  cents  a  pound  that  the  cost  of  the  mixture 
should  be  64  cents  a  pound  ? 

1  lb.  of  the  60-cent  tea  loses  in  value  $0.06,  and  1  lb.  of  the  46-cent 
tea  gains  in  value  $0.09.  Hence,  to  make  a  mixture  worth 
$  0.54  a  pound,  the  tea  must  be  mixed  in  the  ratio  9:6;  that  is, 
3  : 2.  Ans. 


10.  A  merchant  has  teas  that  cost  80  cents,  60  cents,  and  40  cents 
a  pound,  respectively.  How  many  pounds  of  each  kind  shall  he  take 
to  make  a  mixture  of  1000  lb.,  so  that  in  selling  it  at  70  cents  a  pound 
be  may  make  a  profit  of  8  cents  a  pound  ? 
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The  cost  of  the  mixture  must  be  $  0.70  —  $0.08  =  $0.62  a  pound. 

The  80-cent  tea  loses  in  value  $0.18 ;  the  60-cent  gains  in  value 
$0.02  ;  and  the  40-cent  gains  in  value  $0.22.  Hence,  the  mer- 
chant must  mix  the  80-cent  and  60-cent  in  the  ratio  2  :  18,  that 
is,  1 :  0,  and  the  80-cent  and  the  40-cent  in  the  ratio  22  :  18,  that 
is,  11  : 9.  Therefore,  he  takes  the  80-cent,  the  60-cent,  and  the 
40-cent  proportionally  to  12  : 0  : 9 ;  that  is,  4  :  3  :  3. 

Hence,  he  takes  ^  of  1000  lb.  =  400  lb.  of  the  80-cent ;  ^  of  1000 
lb.  =  300  lb.  of  the  60-cent ;  and  ^  of  1000  lb.  =  300  lb.  of  the 
40-cent.  Ans. 

11.  A  grocer  mixed  black  tea  that  cost  him  28  cents  a  pound  with 
green  tea  that  cost  him  42  cents,  and  by  selling  the  mixture  at  36 
cents  a  pound  he  gained  i  of  its  cost  What  was  the  actual  cost  of 
the  mixture  a  pound  ?    In  what  ratio  were  the  teas  mixed  ? 

If  by  selling  the  tea  at  36  cents  the  merchant  gained  ^  of  its  cost, 
the  actual  cost  of  the  mixture  was  f  of  36  cents ;  that  is,  30 
cents.  Ans. 

The  42-cent  tea  loses  in  value  12  cents,  and  the  28-cent  gains  in 
value  2  cents.  Hence,  the  merchant  mixed  the  42-cent  and  the 
28-cent  teas  in  the  ratio  2  :  12  ;  that  is,  1 :  6.  Ans, 

12.  A  dealer  has  an  order  for  1000  bu.  of  wheat  at  70  cents  a 
bushel.  In  what  proportion  shall  he  mix  three  kinds  of  wheat  at  66, 
69,  and  72  cents  a  bushel  to  fill  the  order  ? 

The  66-cent  wheat  gains  in  value  4  cents  a  bushel  and  the  72-cent 

loses  in  value  2  cents. 
Hence,  the  dealer  must  mix  the  66-cent  and  72-cent  in  the  ratio 

2:4;  that  is,  1  :  2. 
The  69-cent  wheat  gains  in  value  1  cent  and  the  72-cent  loses  in 

value  2  cents. 
Hence,  the  dealer  must  mix  the  69-cent  and  the  72-cent  in  the 

ratio  2  : 1. 
Therefore,  the  dealer  must  take  the  66-cent,  the  69-cent,  and  the 

72-cent  proportionally  to  1  : 2  : 3.  Ans. 

13.  A  wine  merchant  mixes  wines  that  cost  $0.96,  $1.06,  $1.10, 
and  $  1.20  a  gallon  to  make  a  mixture  costing  $  1.00  per  gallon.  How 
many  gallons  of  each  kind  of  wine  does  he  take  ? 
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The  05- cent  wine  gains  in  value  5  cents,  and  the  10&-cent  loses  in 

value  5  cents. 
Hence,  the  merchant  must  take  the  05-cent  and  the  106-cent  in  the 

ratio  1:1. 
The  95-cent  wine  gains  in  value  5  cents,  and  the  110-cent  loses  in 

value  10  cents. 
Hence,  the  merchant  must  take  the  05-cent  and  the  110-cent  in  the 

ratio  2  : 1. 
The  95-cent  wine  gains  in  value  5  cents,  and  the  120-cent  loses  in 

value  20  cents. 
Hence,  the  merchant  must  take  the  05-cent  and  the  120-cent  in  the 

ratio  4  : 1. 
Therefore,  the  merchant  may  take  the  05-cent  wine,  the  105-cent, 

the  110-cent,  and  the  120-cent  proportionally  to  7  :1 :1  ;1,  Ans, 

14.  A  merchant  wishes  to  fill  a  barrel  that  will  hold  240  lb.  of 
sugar  with  sugar  costing  4},  4},  and  5|  cents  a  pound,  respectively, 
so  that  the  mixture  may  cost  4)  cents  a  pound.  How  many  pounds 
of  each  kind  shall  he  take  ? 

The  4^ent  sugar  gains  in  value  }  cent,  and  the  5^cent  loses  in 

value  }  cent. 
Hence,  the  merchant  must  take  the  4}-cent  and  the  5f<;ent  in  the 

ratio}:! ;  that  is,  2:3. 
The  4}-cent  sugar  gains  in  value  }  cent,  and  the  5}-cent  loses  in 

value  }  cent. 
Hence,  the  merchant  must  take  the  4}-cent  and  the  5!-cent  in  the 

ratio  }  :  i ;  that  is,  2  : 1. 
Therefore,  the  merchant  may  take  the  4^cnt,  the  4}-cent,  and  the 

5|-cent  proportionally  to  2  :  2  :  4  ;  that  is,  1  : 1  : 2. 
Hence,  the  merchant  may  take  }  of  240  lb.  =  60  lb.  of  the  4^cent, 

i  of  240  lb.  =  60  lb.  of  the  4i-cent,  and  i  of  240  lb.  =  120  lb. 

of  the  5f<;ent.  Ans, 

15.  A  grocer  wishes  to  mix  12  lb.  of  coffee  at  40  cents  a  pound 

and  20  lb.  at  35  cents  a  pound  with  coffee  at  28  cents  a  pound,  so  that 

the  mixture  may  be  worth  30  cents  a  pound.    How  many  pounds  at 

28  cents  must  he  use  ? 

12  X  $0.40  =  $4.80 

20  X     0.35  =     7.00 
32  $11.80 
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Hence,  the  average  cost  of  the  32  lb.  is  $  ^^^  =  f  0.36}. 

The  28-cent  gains  in  value  2  cents,  and  the  36|-cent  loses  in  value 

6}  cents. 
Hence,  the  grocer  must  mix  the  28-cent  and  the  36}-cent  in  the 

ratio  6} :  2  ;  that  is,  56  :  16,  or  110  to  32. 
Hence,  the  grocer  must  use  110  lb.  at  28  cents.  Ana, 


16.  A  grocer  mixed  14  lb.  of  coffee  costing  32  cents  a  pound,  18  lb. 
costing  35  cents  a  pound,  22  lb.  costing  38  cents  a  pound,  and  40  lb. 
costing  30  cents  a  pound.  What  is  the  cost  of  the  mixture  per  pound, 
and  at  what  price  must  he  sell  it  to  gain  0.25  of  the  cost  ? 

14  X  $0.32  =  94.48 
18  X  0.36  =  6.30 
22  X  0.38  =  8.36 
40  X     0.30  =  12.00 

04  $31.14 

Therefore,  the  cost  of  the  mixture  per  pound  is 

I  ?iill=  10.331277.  Ana. 
04 

4)  $0.331277 
0.082819 

$0.414096  Ans. 


17.   In  what  proportion  may  oils  costing  $1.20,  $0.80,  and  $0.60 
a  gallon  be  mixed  that  the  mixture  may  cost  $  0.70  a  gallon  ? 

The  120-cent  oil  loses  in  value  60  cents  a  gallon,  and  the  60-cent 

gains  in  value  10  cents. 
Therefore,  the  120-cent  and  the  60-cent  must  be  mixed  in  the  ratio 

10  :  60  ;  that  is,  1:6. 
The  80-cent  oil  loses  in  value  10  cents  and  the  60-cent  gains  in 

value  10  cents. 
Therefore,  the  80-cent  and  the  60-cent  oils  must  be  mixed  in  the 

ratio  10:10;  that  is,  1 :1. 
Hence,  the  120-cent,  the  80-cent,  and  the  60-cent  oils  may  be  mixed 

proportionally  to  1:1:6.  Am. 
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Exercise  107.    Page  237. 

Reduce  to  a  common  fraction : 


1. 

200/,=  20^1. 
'*     100     6 

11. 

62i%  = 

62J_5 
100     8 

2. 

^%=S)  =  !- 

12. 

87i%  = 

87J__7 
100     8 

3. 

26%=  25=1. 
'°     100     4 

13. 

66j%  = 

66}  _  2 
100     3 

4. 

'*     100     2 

14. 

37i%  = 

87  J  _  3 
100     8 

5. 

75%=  ^^  =?. 
'*     100     4 

15. 

83J%  = 

83J_5 
100     6 

6. 

6%=   ^   =^ 
'^      100     20 

16. 

18f%  = 

18|  _  3 
100      16 

7. 

10%=  1^  =  1. 

'^     100     10 

17. 

95%  = 

95       19 
100     20 

8. 

^^°     100     8 

18. 

70%  = 

70       7 
100     10 

9. 

16|%  =  ^^i  =  l. 

*^     100     6 

19. 

1441%  = 

144J  __  13 
100       9 

10. 

1U%=1H  =  1. 
♦^     100     9 

20. 

262i%  = 

2621  -  21 
100       8 

BxszolM  108.     Page  238. 

Express  as  a  rate  per  cent : 

1     t        ^ 
1-    i  =  iof  W%=   60%. 

1     1         25 

2.  l  =  iof  W%=   25%. 

3.  |=?of  ;«J%=  ^^%  =  37i%, 

2 

4.  Uiof  100%  =  150%  =  33J%. 
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60 


5.      r  = 


50< 


6        ^ 


3 


-i= 


7.     1 


60 


260, 


8. 


3 
4 


3 

I  of  ioo%=?5?%=aai%. 


3 
80%. 


9-   4 
25 


20 


11.     ? 

0 


A         20 

I  of  ;w% 

Aof  W%  =  32^ 


^  -«  W% 


5  of  lOOo/o 
25 


=  35% 


^%  =  22i%. 


12.   ~  =  75  Of  W%  =  ^%  =  43}%. 


16 


4 


400. 


13.    ^  =  :;^of  100%=31^%=36A%. 


11 


14. 


0       0 


25 


32 


8 


11 


^%  =  28i%. 


15.  0.25 

16.  0.6 

17.  0.75 

18.  0.9 

19.  0.65 

20.  0.45 

21.  0.2 


25%. 

0.60  =  60%. 

76% 

0.90  =  90%. 

65% 

45% 

0.20  =  20% 


22.  0.33333  =  0.33J  =  33 J  %. 

23.  0.16667  =  0.16|  =  \^% 

24.  0.83333  =  0.83J  =  83  J  % 

25.  0.875  =  0.87i  =  87i% 

26.  1.375  =  1.371  =  1371% 

27.  2.66667  =  2.66 J  =  266}%. 

28.  4.2525  =  4.251  =  4261%. 
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Xtzerciae  109.    Page  240. 


Find  by  using  decimals : 

5. 

72%  of  841. 

1.   23%  of  1728. 

72  %  =  0.72. 

23%  =0.23. 

1728 
0.23 

841 
0.72 
1682 
5887 

5184 

605.52    Ans. 

3456 

6. 

397.44  Ana. 

2  %  of  846. 
2  %  =  0.02. 

2.   44%  of  1861. 

44%  =  0.44. 

846 
0.02 
16.92    Ans. 

1861 

0.44 

7. 

9%  of  24.87. 

7444 

9%  =0.09. 

7444 

24.87 

818.84  Ans. 

0.09 
2.2383    Ans. 

3.   87  %  of  14.22. 

8. 

122%  of  12.5. 

87%  =  0.87. 

122%=  1.22. 

14.22 

12.5 

0.87 

1.22 

9954 

250 

11376 

250 
125 
15.250  Ans. 

12.3714  Ans. 

4.   63%  of  2.832. 

9. 

287  %  of  48.2. 

63%  =  0.63. 

287  %  =  2.87. 

2.832 
0.63 

8496 
16992 

48.2 
2.87 
3374 

3856 

964 

1.78416  Ans, 

138.Sa4  Au%. 
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10.  1%  of  7854. 

1  %  =  0.01. 

7854 
0.01 

78.54  Ans. 

11.  0.5%  of  144. 

0.5%  =  0.005. 

144 
0.005 

0.720  Ans, 

12.  8752%  of  2645. 

8752  %  =  87.52. 

2645 
87.52 

5290 
13225 

18515 
21160 

231400.40  Ana. 

13.  0.02%  of  52.36. 

0.02%  =  0.0002. 

52.36 
0.0002 

0.010472  Ans. 

14.  2%  of  3. 

2  %  =  0.02. 

3 
0.02 

0.06  Ans, 

15.  2.06%  of  312. 

2.06%  =  0.0206. 

312 
0.0206 

1872 
624 


6.4272  Ans, 


Find  by  using  common  frac- 
tions : 

16.  33^%  of  863. 

33i%  =  J. 

1  121 

±  of  ?^3  =  121.  Ans. 

17.  20%  of  545. 

20%  =4. 

.       109 

i  of  ^?  =  109.  Ans. 

18.  25%  of  1728. 

25%  =  i. 

.        432 

i  of  J7^  =  432.  Ans. 

i 

19.  50%  of  8642. 

50%  =  i. 

,       4321 

i  of  ^^4;Z  =  4321.  Ans. 

20.  75%  of  432. 

75%  =  i 

«      108 

2  of  m  =  324.  Ans. 
i 

21.  62i%of216. 

621  %=S. 
27 


^ 


of  'm  =  135.  Ans. 


22.  371%  of  360. 

37i%=|. 

Q        46 

^  of  300  =  135.  Ans. 
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23.  83}%  of  486. 
.      83}%=  J. 

ft        81 

5  of  ^  =  406.  Ans, 

24.  66|%of456. 

66|%  =  J. 

0  152 

1  of  ^^  =  304.  Ans. 

25.  12}%  of  2.50. 

12}%  =  }. 
I  of  2.56  =  0.32.  Ans. 

26.  14^%  of  81.9. 

14r/o  =  f 
}  of  81.9  =  11.7.  Ans. 

27.  22J%of8.19. 

22i%  =  j. 

=  of  ?.;jJf  =  1.82.  Ans. 

28.  168f%of256. 

168i%=l}}. 

27       1^ 
IH  of  256  =  ^  X  JJ;^  =  432.  Ans. 

29.  143f%of288. 

143i%  =  lA. 

23       1® 
lA  of  288  =  —  X  ;2^^  =  414.  Ans. 

30.  70%  of  8432. 

70%  =  A- 
7       4216 
-^  of  ?^?{;Z  =  lAfiJ  =  5902J.  A»«. 

6 


31.  The  population  of  a  town 
in  1880  was  12,275,  and  it  in- 
creased 8  %  in  the  next  ten  years. 
Find  the  population  of  the  town 
in  1890. 

12275  12275 

0.08  982 


982.00 


13257  Ans. 


32.  How  much  metal  will  be 
obtained  from  365  tons  of  ore, 
if  the  ore  contains  7  %  of  metal  ? 

365  t. 
0.07 
25.55  t.  Ans. 

33.  If  gunpowder  contains 
75%  of  saltpetre,  10%  of  sulphur, 
15%  of  charcoal,  how  many 
pounds  of  each  are  there  in  a  ton 
of  powder  ? 

1 1.  =  2000  lb. 

0.75  0.10  0.15 

2000  2000  2000 

1500.  200.  300. 

Saltpetre,  1500  lb. ;  sulphur, 
200  lb. ;  charcoal,  300  lb.  Ans. 

34.  Air  is  composed  by  volume 
of  20.0265%  of  oxygen  and 
79.9735%  of  nitrogen.  How 
many  cubic  feet  of  oxygen  in 
1750CU.  ft.  of  air? 

0.200265 
1750 
10013260 
1401856 
200265 


350.463750 
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35.  If  2%  of  a  regiment  of 
750  men  are  killed  in  an  engage- 
ment, 6%  are  wounded,  and  4% 
are  missing,  what  is  the  number 
still  available  for  service  ? 

2%  +  6%4-4o/,=  l2%. 
100% -12%  =  88%. 

750 
0.88 

6000 
6000 

660.     Ans. 

36.  A  man  sold  a  bicycle  that 
cost  him  960,  and  lost  16|%  of 
the  cost.  For  what  price  did 
he  sell  it  ? 

161%  =i.     4  of  160  =  9 10. 
$60-910  =  960. 'Jin*. 

37.  A  merchant  sold  hats  that 
cost  him  9 1>50  each,  and  gained 
33J%.  For  what  price  did  he 
sell  them  ? 

33J%=i.     i  of  91.50=90.50. 
91.50  +  90.50  =  92.00.  Ans, 

38.  In  a  school  of  80  children, 
17  J  %  are  girls.  Find  the  number 
of  boys. 

0.176  80 
80  14 

14.000  QQ  Am, 


39.  The  lead  ore  from  a  cer- 
tain mine  yields  60%  of  metal, 
and  of  the  metal  }  of  1  %  is  silver. 
How  much  silver  and  how  much 
lead  will  be  obtained  from  1200 1. 
of  ore? 


1200   t 
0.60 

720.00  t. 


0.0075 
720 

1500 
626 


720.    t. 
6.4 

714.6  t. 


5.4000 
Silver,  5.4  t. ;  lead,  714.6 1.  Ans. 

40.  If  13%  of  a  population  of 
27,000,000  are  foreign  bom,  how 
many  of  the  population  are  for- 
eign bom  ? 

27000000 
0.13 

81000000 
27 

3510000.  Afi8, 

41.  If  iron  expands  I  of  1% 
when  heated  185°  F.,  what  will  be 
the  expansion  of  iron  when  heated 
from  -  20°  F.  to  +  120°  F.  ? 

The  difference  in  temperature 
between  -  20°  F.  and  +  120°  F.  is 
140°  F. 
7 

?^ 
^ofiof  l%  =  -^of  1%.  Ans. 

37       2 


42.  A  tabular  iron  bridge  740  ft.  long  has  one  end  fast  to  a  pier. 
How  much  play  must  be  allowed  at  the  other  end  for  the  expansion 
of  the  iron,  if  the  climate  varies  from  -  30°  F.  in  winter  to  -f  130°  F.  in 
a  July  sun  ? 

The  difference  in  temperature  between  -  30°  F.  and  +  130°  F.  is 
160°  F. 
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The  expansion  for  160^  is 
4 

|22of  iof  l%  =  -iof  1%. 
87 


-t  of  1  y  =  ^ 

87  '**     3700 


^ofWPft.  =  |ft.  =  0|m.  ^n«. 


43.   How  much  longer  is  100  miles  of  iron  rails  at  118°  F.  than  at 

20°  below  zero  ? 

100  mi.  =  528,000  ft. 

The  difference  in  temperature  between  118°  F.  and  -  20°  F.  is  138°  F. 
The  expansion  for  138°  is 

60 

i??ofloflo/,  =  -?ioflo^.  ^^i\%^    «^ 


185      ^ 
4 


740 


740 


74000 


264 


®®    of  ^mW  ft.  =  ^^ft.  =492Jf  ft.  Am. 


nm 

37 


37 


Ezerclse  110.    Page  242. 


1.  What  per  cent  of  64  is  16? 

15  =  1  =  25%.   Ans, 
64     4  '^ 

2.  What  per  cent  of  16  is  64  ? 

—  =  4  =  400%.  Ans, 

16  '° 


3.   What  per  cent  of  450  lb.  is 
501b.? 

^1^-  =1=1H%.  ^n*. 


450  lb.      9 

4.   What  per  cent  of  50  lb.  is 
450  lb.  ? 

4501b. 


50  1b. 


=  9  =  900%.  Am. 


5.  What  per  cent  of  $465  is 

$  130.20  ? 

0.28 

%  465)$  130.2 
930 


3720 
3720 


28%.   Ans. 

6.   What  per  cent  of  $832  is 

$807.04? 

0.97 

$832)$  807.04 
7488 
5824 
5824 
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7.    What  per  cent  of  $087  ia 

$  2289.84  ? 

2.32 


e  087)$  2289. 84 
1974 

3158 
2961 


1974 
1974 


232%.   Ans. 

8.  A  brick  kiln  contained 
29,800  bricks,  but  after  burning 
only  29,734  were  found  in  good 
condition.  What  per  cent  had 
been  spoiled  in  burning  ? 

29800 
297:H 

0.0022 


298^0)0.06 
596 


640 
596 

44 


0.22%.  Ans. 


9.  If  a  house  worth  $4000 
rents  for  $360  a  year,  what  per 
cent  of  its  value  is  the  rent  ? 


$360  _  9  _ 
$4000     100 


9%.  ^fw. 


10.  If  76  bu.  of  com  are  raised 
from  1  pk.  of  com,  what  per  cent 
is  the  increase  ? 

75  bu.  =  300  pk. 

300-^1  =  300  =  30,000%.   Ans. 

11.  Ten  years  ago  the  popula- 
tion of  a  city  was  26,275 ;  its 
present  population  is  31,530. 
What  is  the  inci'ease  per  cent? 

31530 
26275 


5255 


02 

26275)5255. 
52550 


20%.  Ans, 


12.   If  ^  tons,  of  sulphur  are  required  to  make  31}  tons  of  gun- 
powder, what  per  cent  of  gunpowder  is  sulphur  ? 


-2iof  100% 
31}  '^ 


^x-^xZW%  =  12%.   Ans. 


13.   If  a  long  ton  of  ore  in  a  gold  mine  yields  5  oz.  (troy)  of  gold, 
what  is  the  yield  per  cent  ? 

12 

m 

5  oz.  troy  =  A  lb.  troy  =  -?■  of  2^  lb.  av.  =  1?  lb.  av. 
12  -^      ;;2       7000  35 

m 

35 
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1  long  ton  =  2240  lb.  av. 

7    m 

28 

14.   If  12j^  tons  of  iron  are  obtained  from  235  tons  of  ore,  what 
per  cent  of  the  ore  is  iron? 

^  50 

giof  100%  =  |x^x;Wo=f  %=5H%.  Ans, 

47 


15.  Find  the  gain  per  cent  in  population  in  New  York  from  1880 
to  1800,  if  the  population  in  1880  was  1,206,594,  and  in  1890  was 
1,513,601. 


0.2543 

1613501 
1206594 

1206504)306007. 
2413188 

306907 

6558820 
6032070 

5258500 
4826376 

4321240 
3610782 

25.44  %.  Am, 


701458 


16.  Find  the  gain  per  cent  in  population  in  Chicago  from  1880 

to  1800,  if  the  population  in  1880  was  503,304,  and  in  1800  was 

1,009,860. 

1.1852 


1000860 
60a304 

603304)506546. 
60a304 

606646 

a32420 
603304 

4201160 
4026432 

2647280 
2516520 

1307600 
1006608 

118.53%.  Ant. 


30QQ91 
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17.   Find  the  gain  per  cent  in  population  in  Philadelphia  from  1880 

to  1890,  if  the  population  in  1880  was  846,981,  and  in   1890  was 

l,046,9&i. 

0.2361 


1046964 

846981)199983. 

846981 

1693962 

199983 

3058080 

2640043 

5177370 

5081886 

964840 

846981 

23.61%.  Ans. 


107859 


18.  Find  the  gain  per  cent  in  population  in  Brooklyn  from  1880 
to  1890,  if  the  population  in  1880  was  666,689,  and  in  1800  was 
806,343. 


806343 

0.4229 

566689 
239654 

566689)2396i>4. 
2266756 

1297840 

1133378 

1644620 

1133378 

5112420 

5100201 

42.29%.  Ans. 


12219 


19.   Find  the  gain  per  cent  in  population  in  Boston  from  1880  to 
1890,  if  the  population  in  1880  was  362,535,  and  in  1890  was  448,477. 


448477 

0.2370 

362536 
85942 

362636)85942. 
725070 

1343500 

1087606 

2558950 

2537746 

23.71%.  Ans. 


212060 
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20.  If  2  gal.  of  water  are  added  to  25  gal.  of  alcohol,  what  per  cent 
of  the  mizture  is  water  ?    What  per  cent  is  alcohol  ? 

2  gal.  +  26  gal.  =  27  gal. 
A  of  100o^=?^%=    7jr/o.  Ana. 

g  of  m%  =  ^o,^  =  92ii%  Ans. 

21.  If  6  %  of  the  present  population  of  a  town  has  been  the  increase 
in  the  preceding  ten  years,  what  per  cent  of  tlie  population  ten  years 
ago  has  been  added  ? 

The  population  ten  years  ago  was  95  %  of  the  present  population. 

Aof  1000/,  =  Mo/^  =  6ft o/e,  ^^. 
10 

22.  A  man  gained  in  weight  in  January  3  %,  and  in  February  lost 
«3  %.  What  per  cent  of  his  weight  the  first  day  of  January  is  his  weight 
the  first  day  of  March  ? 

Feb.  1  the  man  weighed  103  %  of  his  weight  Jan.  1. 

Mar.  1  the  man  weighed  07  %  of  his  weight  Feb.  1. 

Therefore,  Mar.  1  the  man  weighed  97%  of  103%  of  his  weight 

Jan.  1. 

103% 
0.97 

721 
927 


99.91  %  Ans. 

23.  If  7  lb.  of  a  certain  article  loses  3  oz.  in  weight  by  drying,  what 
per  cent  of  its  original  weight  is  water  ? 

7  lb.  =  112  oz.  ^  of  m%  =  ^%  =  2JS  %•  Ans. 

28 

24.  If  7  lb.  of  a  dry  article  has  lost  3  oz.  by  drying,  what  per  cent 
of  its  original  weight  was  water  ? 

The  original  weight  was  7  lb.  +  3  oz.  =115  oz. 

J^of  W%=|%  =  2il%  Ahs. 
23 
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25.  If  a  dry  article  exposed  to  damp  air  absorbed  3  oz.  of  water, 
and  then  weighed  7  lb.,  what  per  cent  of  its  present  weight  is  water  ? 

71b.  =  112oz.         ^  of  W%  =  g%  =  2it%.  Ans. 

28 

26.  If  rosin  is  melted  with  20  %  of  its  weight  of  tallow,  what  per 
cent  of  tallow  does  the  mixture  contain  ? 

1000/, +  20%  =120%.        ^  =  l==io|%.  j^ns, 

27.  If  20%  of  a  mixture  of  tallow  and  rosin  is  tallow,  what  per 
cent  of  the  weight  of  the  rosin  is  the  weight  of  the  tallow  ? 

20  %  of  the  mixture  is  tallow  and  80  %  of  the  mixture  is  rosin. 

}J  =  J  =  26%.  Ans. 

28.  Nitrogen  gasy  under  standard  pressure  and  temperature,  is  |  of 
1  %  of  the  weight  of  an  equal  volume  of  water.  What  is  the  specific 
gravity  of  nitrogen?  How  many  gallons  of  nitrogen  will  it  take  to 
weigh  as  much  as  a  pint  of  water  ? 

iofl%=^. 

The  specific  gravity  of  nitrogen  is  yj^  =  0.00125.  Ans. 

To  weigh  as  much  as  1  pt.  of  water  will  be  required  800  pt.  of  nitro- 
gen, or  100  gal.  Ans, 

29.  Oxygen  gas  is  ^  of  1  %  of  the  weight  of  an  equal  volume  of 
water.  What  is  its  specific  gravity  ?  How  many  gallons  of  oxygen 
will  it  take  to  weigh  as  much  as  a  pint  of  water  ? 

}  of  1  %  =  jhs- 
The  specific  gravity  of  oxygen  is  7  J^  =  0.00143.  Ans, 

To  weigh  as  much  as  1  pt.  of  water  will  be  required  700  pt.  of  oxy- 
gen, or  87  J  gal.  Ans. 

30.  If  common  air  consists  of  4  volumes  of  oxygen  to  13  of  nitro- 
gen, what  is  its  specific  gravity  ? 

Oxygen,  4  x  yj^j  =  yb- 

Nitrogen,  13  x  ^  =  i^j. 

4  +  13  =  17. 
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17     17    6600  96200 
0.001202  Ans. 


06219^)1.23 
962 


2780 
1904 

8760 
8668 


1920 
1904 

16 

31.   How  many  gallons  of  air  will  it  take  to  weigh  as  much  as  a 
pint  of  water  ? 

To  weigh  as  much  as  1  pt.  of  water  will  be  required 
*HF  pt.  of  air.  m^o.  pt.  =  773JH  Pt-  =  O^AV  S^-  ^««- 


Ezerclae  111.    Page  244. 

1.   15  is  }  of  what  number  ?    16  is  76  per  cent  of  what  number  ? 


16  +  ?  =  lof;?  =  20.   Ans. 
4     3 


15-^^  =  20.  Am, 
100 


2.  $  500  is  4  %  of  what  sum  of  money  ? 

^600  -f-  y^  =26  X  $ 500  =  f  12,500.   Ans. 

3.  Find  the  number  of  which  324  is  27  %. 

324 -J- -?^  =  ^  X  ^;2^  =  1200.    Ans. 
100      ?7 

4.  288  is  20  %  more  than  what  number  ? 

288  4-1^  =  ^  of  m  =  240.  Ans. 
100     ;;2jJ 
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5.    145  is  25  %  more  than  what  number  f 

*        29 
145^1?2  =  l**x;«=116.   Am. 

100    ;2^ 


6.   1240  is  55  %  less  than  what  number  ? 

20 
1240-.i^=2^x  1240  =24800 


100      ^# 
0 


9 


=  2755i.   ^iw. 


7.  200  is  33]  %  less  than  what  nomber  ? 

100      *y2 

8.  91  is  40  %  more  than  what  number  ? 

91-l^  =  ^xjli=65.  ^iw. 
100     ;^0 


9.  901  is  6}  %  more  than  what  number  ? 


16 


53 


901  ^  l??i  =  ^  X  W  =  848.   ^iw. 
100      i'^^ 

10.  If  8}  %  of  a  number  is  4140. 15,  what  is  the  number  ? 

118  29 

4140.15 -j-ii  =  ^x^;;<W?  =  47,316.   Am. 
100      ^^ 

11.  If  3  %  of  a  number  is  2},  what  is  the  number  ? 

25       7 

^      100       ?        ^        2  ' 


12.   If  140%  of  a  number  is  630,  what  is  the  number  ? 

50        Q 
630-4-J|?  =  Jgx^^^  =  450.   Am. 
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13.  If  6}%  of  a  number  is  33.25,  what  is  the  number  ? 

33.26  ^  -?i-  =  *^  X  ^/^^  =  632.  Ans. 
100      ;2^ 

14.  A  town,  after  decreasing  11  %,  has  4639  inhabitants.  Find  its 
number  at  first. 

4639  +  ^  =  ^  of  ^?^JJf  =  6100.   Ans. 
100      ^jf 

15.  In  a  certain  school  there  are  200  girls,  and  the  number  of  girls 
is  40%  of  the  whole  number  of  pupils.  How  many  pupils  in  the 
school  ? 

200-4--^  =  ^x?PJJ=:600.  Ans. 
100      ifi 

16.  A  manufactory  uses  24  tons  of  coal  a  day,  20%  of  which  is 

lost  in  smoke.     How  much  coal  would  be  needed  if  this  waste  could 

be  prevented  ?  , 

100%- 20%  =  80%  =  J. 

t  of  24  t.  =  ^  t.  =  19i  t.   Ans. 

17.  A  town,  after  decreasing  26  %,  has  4639  inhabitants.    Find  its 

number  at  first 

4 


4639 -f- 


100      T^ 


1613 
x^??^  =  6062.  Ans. 


18.   If  the  ore  from  a  mine  yields  ^  of  1  %  of  pure  gold,  how  many 
long  tons  of  ore  must  be  taken  to  obtain  7  lb.  (troy)  of  gold  ? 

A  of  1  %  =  j^.       j^  of  1  long  ton  =  tAit  of  2240  lb. 

7  lb.  troy  =  7  X  ^^  lb.  av. 
^  7000 

/7x5Z??Uf-^of2240\ 
V         7000 y      \8000  / 


6 


8 


=  ;x???xMx    1 


=  f  =  6'. 


? 


m9 

7 


6f  long  tons.  Ans. 
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19.  Goods  were  sold,  at  a  loss  of  3%,  for  #2667.50.  What  was  the 
cost? 

♦2667.50 +  ^  =  ^x$?WT.«l  =  12760.  An$. 

20.  A  tradesman,  in  selling  goods,  deducts  from  the  marked  price 
6%  for  cash.  What  was  the  marked  price  of  goods  for  which  he 
received  $  14.25  ? 

$  14.25  +  -^  =  ^  X  $W.;2?=  $  15.  Ana. 
100      ^^ 

21.  If  an  ore  loses  41 1  %  of  its  weight  in  roasting,  and  43}%  of  the 
remainder  in  smelting,  how  much  ore  will  be  required  to  yield  1000 
tons  of  metal  ? 

The  part  remainhig  after  roasting  is  100  %  -  41)  %  =  58|  %. 
The  part  remaining  after  smelting  is 

68J%-43i%of68i%=58i%-25»%  =  32H%. 
1000  ^  ?Mi=:  1000  X  Mr  X  100  =  5^^??!!^  =  3038^VyV  =  3038.036. 


100 


1053 


1053 


3038.036 1.  Ans. 


22.   How  many  pounds  of  tallow  must  be  mixed  with  8)  pounds  of 
rosin  that  the  mixture  may  contain  15  %  of  tallow  ? 

The  mixture  contains  15%  of  tallow  and  85  %  of  rosin. 

8i.?5  =  ixy  =  §  =  li.^ns. 
'       16      ^fJ      2      2        ' 

Ezerdae  112.    Page  246. 


1.  Find  the  net  amount  of  a 
bill  of  $  1550,  if  a  discount  of  5% 
is  made  for  cash. 


20 


$1550. 
77.50 


$  1472.50  Am, 


2.  Find  the  net  amount  of  a 
bill  of  $88,  if  the  discounts  are 
20  and  10. 


10 


$88. 
17.60 


$70.40 
7.04 


$03.36  Ans. 
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3.  Find  the  net  cash  amount 
of  a  bill  of  $  800,  if  the  discounts 
are  75,  5,  and  2^. 


4 

20 

40 


9  oUU. 


200. 
10. 


$190. 
4.75 


$  185.25  Ans. 


4.  Find  the  net  cash  amount 
of  a  bill  of  $272,  if  the  discounts 
are  ),  10,  and  5. 


2 

$1125. 

10 

$  562.50 
56.25 

10 

$606.25 
50.62 

10 

$465.63 
45.66 

20 

$410.07 
20.50 

$380.57  Ans. 


2 
10 

20 


$  272. 


$136. 
13.60 


$  122.40 
6.12 


$116.28  Ans. 


5.  Find  the  net  cash  amount 
of  a  bill  of  $  1440,  if  the  dis- 
counts are  55,  10,  and  5. 

20 1  $1440. 
$72. 

9. 

10 


20 


648. 
64.80 


$583.20 
29.16 


$654.04  Ans, 


6.  Find  the  net  cash  amount 
of  a  bill  of  $  1125,  if  the  discounts 
are  f  10,  10,  10,  and  6. 


7.  Find  the  net  amount  of  a 
bill  of  $872.29,  if  the  discounts 
are  },  20,  and  26. 


$872.29 
290.76 


$581.53 
116.31 


.$466.22 
116.30 


$348.92  Ans. 


8.  Find  the  difference  between 
a  single  discount  of  50  %  and  two 
successive  discounts  of  25%  and 
25  %  off  a  bill  of  $  1272.36. 


2|$  1272.36 
$636.18 


4 
4 


81272.36 
318.09 


$  954.27 
238.57 


$716.70 


$716.70 
636.18 


^'IQ.^'I   Atvft. 
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9.  An  agent  bought  25  sewing 
machines  with  15,  10,  and  5  off 
the  list  price  of  $40  each,  and 
sold  them  at  a  discount  of  10% 
off  the  list  price.  What  was  the 
net  amount  he  received  for  the 
sewing  machines  and  his  profit  ? 

26  X  $40  =  #1000. 


201$  1000. 
50. 
17 


10 


$1000. 
100. 


10 


20 


$850. 
85. 


$765. 
.38.25 


$900.  Afig. 


#000. 
726.75 


$726.75  $173.25^115. 


10.  An  agent  bought  a  bicycle 
with  25  and  5  off  the  list  price  of 
$100.  If  he  received  an  addi- 
tional discount  of  2\  %  for  cash, 
and  sold  the  bicycle  at  a  discount 
of  12}%  off  the  list  price,  what 
was  the  selling  price  and  his 
profit? 


4  $100 
25. 


20 


40 


$75. 
3.75 


$71.25 
1.78 


$69.47 


8;$ioo. 

j      12.50 
$87.50  Ans, 

$87.50 
69.47 
$  18.03  Am, 


11.   A  collector  collects  65%  of  a  debt  of  $727,  and  charges  5%  of 
the  amount  he  collected.    What  was  the  net  anioimt  for  the  creditor  ? 

$727 
0.65 


3635 
4362 


20 


$472.55 
23.63 


$448.1)2  Ans. 


Bxerciae  113.    Page  248. 

1.   If  goods  are  bought  for  $415,  and  sold  for  $500,  what  is  the 
gain  per  cent  ? 


17 


Gain  =  $500  -  $415  =  $85. 


^^^  of  100%  =  lg?%  =  20e%.  Am. 
83 

2.   If  goods  are  bought  for  $415,  and  sold  for  $400,  what  is  the 

loss  per  cent  ? 

Loss  =  $415  -  $400  =  $  15. 
3 

^of  100%  =  ^%=3H%.  Am 

83 
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3.  A  fanner  buys  24  head  of  cattle  at  $  80  a  head.    After  losing 

6  head,  he  sells  the  remainder  at  $  105  a  head.     What  does  he  gain 

or  lose  per  cent  ? 

24x980  =  ^1020. 

18  X  •105  =  $1800. 

Loss  =  $1020  -  $1890  =  $30. 

|^ofW%  =  f|%  =  iA%. 

16  *  Therefore,  he  loses  1^%-  -4n». 


4.  Teas  at  68  cents,  86  cents,  and  06  cents  a  poand  are  mixed  in 
equal  quantities,  and  sold  at  90  cents  a  pound.    Find  the  gain  per  cent. 

Cost  per  pound  =  J  (68  +  86  +  96)  cents  =  83J  cente. 

Gain  =  90  cents  -  83|  cents  =  6}  cents. 

^  2 

|Lof  100o^  =  |xAx;«J%  =  8%.  Am, 


5.   By  selling  goods  for  $1173.92  a  merchant  gains  $153.12.    Fmd 
the  gain  per  cent. 

'  Cost  =  $1173.92  -  $153.12  =  $1020.80. 

0.15 

102080)15312. 
102080 


510400 
510400 


15%.  Ans. 


6.  What  was  the  cost,  when  17^  %  was  gained  by  selling  goods  for 
$253.80? 

$253.80  ^  ^  =  100  X  J-  X  $mW  =  $216.  Ans. 

7.  A  wine  merchant  mixes  24  gal.  of  wine,  at  $7  a  gallon,  with 
18  gal.  at  $5  a  gallon,  and  sells  the  whole  at  $7  a  gallon.  What  does 
he  gain  per  cent  ? 
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Cost  =  24  X  $7  -f  18  X  $5  =  $  168  +  990  =  $258. 

Selling  price  =  (24  +  18)  x  $7  =  42  x  $7  =  $294. 

Gain  =  $2»1  -  $2ri8  =  $36. 
6 


„      of  100%  =  — %  =  1344%.  Ans. 
43 

8.  By  selling  a  horse  for  $200,  a  dealer  loses  12^%.  What  would 
he  have  gained  or  lost  per  cent  if  he  had  sold  the  horse  for  $250  ? 

Cost  =  $200  -5-  ?I1  =  §  of  $200  =  $1???=  $2284. 

100     7  ▼^▼7 

If  he  had  sold  the  horse  for  $250,  the  gain  would  have  been 

$2.V)  ~  $228f  =  $21f 

75 

-?li-of  100%  =  i^of  ;00%  =  — %  =  9|%. 
228f  JfJMJJ  8  '**        ^  "^ 

n 

8  Gain,  9}%.  Ans, 

9.  A  spirit  merchant  buys  75  gal.  of  spirits  at  $3.25  a  gallon,  and, 
after  drawing  off  10  gal.,  sells  the  remainder  so  as  to  gain  5%  on  the 
cost  of  the  whole.     What  is  the  selling  price  per  gallon  ? 


$3.25 
76 

1625 
2275 

$243.75,  cost. 
1.05 


$3.9375  Am. 


65)$  255.9375 
195 


609 

585 


121875 
24375 


$255.9375 
75  gal.  -  10  gal.  =  65  gal. 


243 
195 

487 
455 

325 
325 


10.  A  man  owns  two  city  lots  worth  respectiyely  $9845  and 
$12,155.  If  the  first  gains  in  value  32%,  and  the  second  loses  13%, 
what  is  the  gain  or  loss  per  cent  in  the  value  of  the  two  lots  ? 


teachers'  edition. 


405 


$9845 
1.32 

$  12155 
0.87 

19690 

85085 

29535 

97240 

9845 

$10574.85 

$  12995.40 
$9845 

$12995.40 
10574.86 

12155 

$  23570.25 

$22000 

Gain  =  $23,570.25 

-$22,000  = 

=  $  1570.26. 

0.0713 

22W5 

1.57025 
154 

30 
22 

82 
66 

16 


7.14%  gain.    Ans, 


11.  A  tradesman  marks  a  hat  $5,  but  takes  off  5%.    If  his  profit 
is  14  %,  what  was  the  cost  of  the  hat  ? 

Selling  price  =  $5  -  5%  of  $6  =  $5  -  $0.25  =  $4.75. 

25 

6 

12.  What  would  a  dishonest  dealer  gain  per  cent  by  using  a  false 
weight  of  15  oz.  instead  of  a  pound  ? 

1  2^         20 

Gain  =  16  oz.  -  15  oz.  =  1  oz.        -L  of  m  %  =  ^  %  =  6f  %•    Ans. 

AP  3 

3 


13.   A  dishonest  dealer  gains  12  %  by  using  false  weights.    What 
is  the  real  weight  of  his  pound  ? 

His  pound  weighs  16  oz.-^l— =15^  of  J?  oz.=i5?  oz.=14J  oz.  Ans. 

7 
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14.  What  per  cent  above  cost  must  a  meichant  mark  bis  goods 
that  he  may  take  off  20  %  from  the  marked  price,  and  still  make  20% 
on  the  cost  ? 

Since  the  merchant  is  to  make  20%  on  the  cost  of  the  goods,  the 
selling  price  is  120  %  of  the  cost  price. 

Since  the  selling  price  is  to  be  20%  below  the  marked  price,  the 
selling  price  is  80  %  of  the  marked  price. 

Therefore,  the  marked  price  will  be  -^^  of  120%  of  the  cost  price, 
or  150%  of  the  cost  price ;  that  is,  the  goods  most  be  marked  60% 
above  cost. 

15.  What  per  cent  above  cost  must  a  merchant  mark  his  goods  to 
take  off  10%,  and  still  gain  17%  ? 

Selling  price  =  117  %  of  cost  price. 
Selling  price  =  00  %  of  marked  price. 

Therefore,  marked  price  =  ^^  of  WT  %  =  190  %  of  cost  price. 

^  30%  above  cost  Am. 

16.  What  per  cent  above  cost  must  a  merchant  mark  his  goods 
to  take  off  12}  %,  and  still  gain  12}  %  ? 

Selling  price  =  112}%  of  cost  price. 
Selling  price  =  87}  %  of  marked  price. 

Therefore,  marked  price=l^  of  W;2Jf%=?22=128J%  of  cost  price. 

7  2Sf  %  above  cost.  An». 

17.  What  per  cent  above  cost  must  a  merchant  mark  bis  goods  to 
take  off  16%,  and  still  gain  16%  ? 

Selling  price  =  116%  of  cost  price. 
Selling  price  =  86  %  of  marked  price. 
Therefore,  marked  price 

23 
=  1^  of  m%  =  ^%  =  136A  of  cost  price. 

17  35|^  %  above  cost.  Ans, 

18.  What  per  cent  above  cost  must  a  merchant  mark  bis  goods  to 
e  off  33}%,  and  still  gain  33|%  ? 
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Selling  price  =  133^%  of  cost  price. 
Selling  price  =  66}%  of  marked  price. 
Therefore,  marked  price 

=  ^  of  W3jf  %  =  200  %  of  cost  price. 


100  %  above  cost    An9. 


19.  A  man  bought  a  horse  for  970,  and  sold  him  for  $80.  What 
per  cent  did  he  gain  ?  What  per  cent  of  the  selling  price  of  the  horse 
did  he  gain  ? 

Gain  =  |80-970  =  910. 

goflOOo/,  =  152%=i4ja/^  Am. 
7 

gof;W%  =  |%  =  12i%.  Afi8. 


20.  If  a  merchant  clears  $800  by  selling  goods  for  12|%  profit, 
what  was  the  cost  of  the  goods,  and  for  how  much  were  they  sold  ? 

$800 -^^=  8  X  $800  =  $6400,  cost.  Ans, 
100 

$6400  +  $800  =  $  7200,  selling  price.  Ans. 

21.  A  man  selling  eggs  at  $  0.40  a  dozen  gains  33}% ;  what  was  the 
cost  ?  Another,  selling  at  the  same  price,  gains  33}  %  of  his  receipts ; 
what  did  his  eggs  cost  ? 

$0.40  +  i^  =  J  of  $0.40  =  $0.30.  Ans. 
33}%  of  $0.40  =  $0.13},  gain.  $0.40  -  $0.13}  =  $0.26}.  Ans, 

22.  A  man  lost  10%  by  selling  a  carriage  for  $  117.  At  what  price 
should  he  have  sold  it  to  make  10%  ? 

^^  13 

Cost  =  $117  ^^  =  ^x$;i7  =  $130. 

9 
$130  +  10%  of  $130  =  $  130  +  $  13  =  $143.  Ans. 

23.  If  a  real  estate  dealer  gained  $  600  by  selling  a  farm  for  20  % 
profit,  what  was  the  cost  of  the  farm,  and  for  how  much  did  he  sell  it  ? 

$600-f-v\/!r  =  ^><  9600  =  $3000.  Ans.    $3000  +  $600  =  $3600.  Atv.%. 
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Bzercise  114.     Page  250. 


1.  Find    the   commission 
$2505,  At  2|%. 

$2505 
0.025 

12075 
5100 


on 


$64,875 


$64.88.  Ana, 

2.  An  agent  sells  200  bbl.  of 
flour  at  $6.25,  and  600  gal.  of 
molasses  at  65  cents,  and  charges 
a  commission  of  If  %.  What  are 
the  net  proceeds  ? 


$6.25 

$1250 

200 

390 

$  1250. 

$1640 
0.0175 

$0.65 

8200 

600 

11480 

$300. 

1640 
$28.7000 

$  1640. 

28.70 

$1611.a0  Am. 

3.  A  commission  merchant 
received  $  1640  to  buy  corn,  and 
charged  a  commission  of  2^%. 
What  is  his  commission,  and 
how  many  bushels  of  corn  at 
62J  cents  a  bushel  can  he  buy? 

3 1640  -^  i??i  =  *^  of  $  mfi 
100      ;20;j         ^^ 

=  $  1600. 
Commission 

=  $  1640  -  $  1600  =  $  40.  An8. 

ft       320 
$  1600  -T-  $  0.62  J  =  -  of  If^jiji 


4u.  Ans, 


=  2560. 


4.  An  agent  selk  a  consign- 
ment of  cotton  for  $5216.  He 
pays  $  51  for  storage,  and  charges 
a  commissioh  of  2}%.  What  are 
the  net  proceeds  ? 


$5216 
0.02J 

1304 
10432 


$117.36 
51. 

$168.36 


$117.36 


$  5216. 
168.36 

$5047.64  Ans, 


5.  An  agent  sold  butter  for 
$1570,  and  remitted  $1546.45. 
What  was  the  rate  per  cent  of 
commission  ? 

Commission 

=  $  1570  -  $  1546.45  =  $  23.55. 

0.015 

1570)23.55 
1570 


7850 
7850 


n%  Ans, 

6.  What  are  the  net  proceeds 
from  the  sale  of  2250  bbl.  of  flour 
at  $6.25  a  barrel,  if  the  charge 
for  freight  is  50  cents  a  barrel, 
the  commission  for  selling  2%, 
and  the  commission  for  guaran- 
teeing payment  1}%? 
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$6.25 
2250 

$0.50 
2250 

31260 
1260 
1260 

$1125. 
$  1125. 

$14062.50 

492.19 

0.035 

7031260 
4218760 

$1617.19 
$  14062.50 

$492.18750 

1617.19 

$12445.31  Ans. 

7.  An  agent  sells  360  crates  of 
peaches  at  $2.60.  If  the  com- 
mission is  ^%  find  the  net 
proceeds. 


$2.60 

$910. 

360 

40.95 

13000 

$869.05  A718. 

780 

$910. 

0.045 

4550 

3640 

$40.95 

8.  An  agent  sells  420  acres  of 
land  at  $40  an  acre,  and  charges 
1|%  commission.  What  is  his 
commission  ? 

420  x$  40  =  $16,800. 

$16800 
O.OIJ 

4200 
10800 


$210.  Ans. 


9.  An  agent,  charging  4}% 
commission,  receives  for  his  ser- 
vices $  313.  Find  the  amount  of 
his  sales. 

$313  ^0.045  =  $6955.56.  Ans, 

6955.65 

45)313000. 
270 

430 
405 

260 
225 


250 
225 


250 
226 

260 
225 

25 

10.  A  merchant  buys  730  yd. 
of  carpeting  at  $  1.25  a  yard,  and 
pays  his  agent  }  of  1  %  commis- 
sion. If  the  freight  amounts  to 
$23.58,  at  what  price  per  yard 
must  he  sell  the  carpeting  to  gain 
20%? 


$1.25 
730 

3750 
876 

$912.50 

6.84 

23.58 

$942.92  cost. 

$912.50 
0.0075 

5 

.$942.02 

456250 

188.58 

638750 
$6.843750 

$1.6 

H131.50 
5   Ans, 

73^)$ 

113.15 
73 

401 
365 

36£ 
36C 

• 
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11.  An  agent  sells  a  consign- 
ment of  goods  for  $2100.  He 
pays  $33.60  for  freight,  and  re- 
mits 92024.60.  Find  his  rate  of 
commission. 


$2100. 
2024.60 

$76.60 


$76.60 
33.60 

$42.00  commission. 
0.02 


21^)0.42 

42    2%.  Ans. 

12.  An  agent  sells  6000  lb.  of 
cotton  at  14  cents  a  pound,  charg- 
ing 2%  commission.  With  the 
net  proceeds  he  buys  cotton  cloth 
at  10  cents  a  yard,  charging  1^% 
commission.  How  many  yards 
of  cloth  does  he  buy? 


$0.14 
6000 

$700. 
0.02 


$700 
14 

$686,  net  proceeds. 


08 


$14. 
Amount  paid  for  cloth 

=  $686^1511=200^ 

100      '^^'^ 
29 
_g  19600 

29 

=  $676.86. 

$676.86  -5-  $0.10  =  6768.6.  Ans. 

13.  An  agent  sold  600  bbl. 
of  flour  at  $6.60  a  barrel,  and 
charged  2|%  commission;  the 
expenses  for  freight,  etc.,  were 
$  260.  With  the  net  proceeds  he 
bought  sugar  at  4}  cents  a  pound, 
charging  2}  %  commission.  How 
much  sugar  did  he  buy,  and  what 
was  his  total  commission  ? 


$6.60 
600 

$2760. 
0.026 

13760 
6600 


$68.76 
260. 

$318.76 


$2760. 
318.76 


$68.76 


[ceeds. 


$2431.26,  net  pro- 
Amount  paid  for  sugar 
=  $2431.26  -!- 1.026  =  $2371.96. 

2371.96 

1026)2431260. 
2060 


3812 
3076 


7376 
7176 

2000 
1026 

9760 
9226 

6260 
6126 

126 

$2371.96  -^  $0,046  =  61664. 
61664. 


46)2371960. 
230 

71 
46 

269 
230 

296 
276 


190 
184 

6 

61,664  lb.  Afu. 

Commission  for  buying 
=$2431.25-$2371.96=    $69.30 
Commission  for  selling  =   $68.76 

Total  commission         =  $  128.06 

Ans, 
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14.  A  collector's  commission 
for  collecting  taxes,  at  1}%,  is 
$206.56.  What  sum  did  he  col- 
lect? 

$206.66  ^^  =  ?^x$?«r.?? 
=  $13,770.  Afis. 

15.  An  agent  received  $2961 

to  purchase  goods,  and  charged 

6%  commission.     What  was  his 

commission  ? 

20  j^j 

21 
=  $2820. 

$2961 -$2820  =  $141,  commis- 
sion. Ans. 


16.  An  agent  buys  3100  bbl. 
of  flour  at  $4.50  a  barrel,  and 
charges  1^%  commission.  What 
is  his  commission  ? 

$4.50 
3100 


45000 
1350 


$  13950. 
0.016 


69750 
13050 


$209.25  Ans, 

17.  A  broker  receives  $6150 
to  invest  in  cotton,  at  7}  cents 
a  pound.  If  his  commission  is 
2}  %,  how  many  pounds  of  cotton 
can  he  buy  ? 


Amount  expended  for  cotton 

=  $6160  -i- 1.025  =  $6000. 

800 


$6000 -s-$0.07|  =  6000  X 


4800000 


59 


69 


=  81355.9. 


81,355.91b.  Ans. 


18.  .An  agent  sells  1100  bbl. 
of  flour  at  $4.60  a  barrel,  and 
charges  2|  %  commission.  He  in- 
vests the  proceeds  in  steel  at  1| 
cents  a  pound,  charging  1}%  com- 
mission. What  is  his  entire  com- 
mission, and  how  many  long  tons 
of  steel  does  he  buy  ? 


$4.50 
1100 

46000 
450 

$4960. 
0.025 

24750 
9900 


$4950. 
123.76 

$4826.25,  net  pro- 
[ceeds. 


$123.75 

Amount  expended  for  steel 
=  $4826.26  -?- 1.015  =  $4754.93. 

4754.92 

1015)4826250. 
4060 


7662 
7106 

6676 
6076 


6000 
4060 


9400 
9135 

2650 
2030 
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1  long  ton  costs  22iO  x  90.01|  =  $33.60. 
141.5  CommisBion  for  selling 

336^)47549.3 


836 

1394 
1344 


=  $4826.25  -  $4754.93  =  $71.32. 

$123.75 
71.32 


141.51.  Ans, 


509 
336 

1733 
1680 

53 


$195.07,  conuniasion. 

Ans, 


Ej»rciBe  115.    Page  252. 


1.  Find  the  premium  of  the 
fire  insurance  on  a  house  for 
$2650  at  i  of  1%. 

$2650 
0.005 
$  13.25  Ans, 

2.  Find  the  premium  for  in- 
suring a  man^s  life  for  $  2500,  at 
an  age  for  which  the  rate  is  2^  %. 

$2500 
0.02i 
625 
5000 
$50.25  Ans. 

3.  At  6}  %,  what  premium  will 
he  paid  on  a  vessel  worth  $  36,400, 
insured  for  |  its  value  ? 

$36400 
9100 


$27300 
0.0675 
136500 
191100 
103800 
$1842.75  Ans. 


4.  A  vessel  worth  $16,000  is 
insured  for  f  its  value  at  7J%. 
What  is  the  premium  ? 


4 


$16000 
4000 


$12000 
0.07^ 
3000 
84 
$870.  Ans. 


5.  The  premium  of  insurance 
at  l\%  is  $150.  What  is  the 
amount  insured  ? 

^^•^■^  1^  =  ^  ><  ♦^^^=^12.000. 

lUU        p 

Ans. 


6.  A  vessel  valued  at  $  128,000 
is  insured  for  j  its  value  at  3}%. 
What  is  the  net  loss  to  the  owners, 
if  the  vessel  is  destroyed  during 
the  third  year  after  it  is  insured  ? 
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128000 
32000 


$06000 
O.OSj 
84000 
288 
$3720. 

Gross  ]oss=$L28,000+3  x  $3720 
=  $128,000 +$11,160 
=$139,160. 

Net  loss  =$139, 160 -$96,000 
=$43,160.  Am, 


7.  A  building  worth  $  7600  is 
insared  for  }  its  value,  at  }  of  1  % 
per  annum.  What  is  the  annual 
premium  ? 

$7600 
2500 


$5000 
O.OOi 

$6.25  Ah8, 


8.  Four  companies  insure  a  store  and  contents  for  $  60,000.  One 
company  takes  $  20,000,  at  f  of  1  % ;  a  second  takes  $  10,000,  at  }  of 
1  % ;  a  third,  $  15,000,  at  {  of  1  % ;  a  fourth,  the  remainder,  at  ^  of  1  %. 
What  is  the  premium  ? 

The  remainder  =$ 60,000-  ($ 20,000+$  10,000+3 15,000)  =$  15,000. 


0.006 
20000 

120. 


0.0075 

10000 


76. 


0.00625 
15000 

3125000 
625 


0.005 
16000 

75. 


93.75 


$120. 
75. 
93.75 
75. 

$363.75  Ans. 


9.   If  the  store  of  Ex.  8  is  damaged  to  the  extent  of  $4500,  what 
amount  does  each  company  pay  ? 

1500 


of  $^^0P  =  $  1500,  1st  Co. 


760 
of  $  iiw  =  $  750,  2d  Co. 


1125 
of  $^?W  =  $1125,  3d  Co.  and  4th  Co. 
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10.  A  man  insures  his  life  for  $  10,000,  paying  9350  a  year  in  ad- 
vance, and  dies  the  day  before  the  fifth  premium  is  due.  The  company 
pays  his  widow  $  10,000.  How  much  has  the  company  lost  by  him,  if 
the  interest  gained  on  the  premiums  paid  amounts  to  $  175  ? 

$350  $  10000. 

4  1575. 


91400  98425.  Ans, 
176 

91575 

11.  A  merchant  shipped  a  cargo  to  London,  and  took  a  policy  of 
9 100,800  at  3}  %,  to  cover  both  the  cargo  and  the  premium.  Find  the 
value  of  the  cargo. 

100%  of  policy  =  policy  (cargo  and  premium). 
8^  %  of  policy  =  premium. 
96i  %  of  policy  =  cargo. 

0.065 
100800 

772000 
065 

07272.  997,272.  Ans. 

12.  Three  companies  insure,  at }  its  value,  a  building  worth  9 16,000. 
The  first  company  takes  |  the  risk  at  }  of  1  % ;  the  second,  {  at }  of 
1  % ;  and  the  third,  the  remainder  at }  of  1  %.     Find  the  total  premium. 

i     of  9 16,000  =  9 12,000.  }%  of  94800  =  942. 

i     of  9 12,000  =  94000.  9 12,000  -  (94000  +  94800)  =  93200. 

J%  of  94000    =930.  1%  of  93200  =  924. 

f  of  912,000     =94800.  930  +  942  +  924  =  996.  ^na. 

13.  S.  Williams  pays  9 13.40  premium  for  insuring  his  house  for  } 
its  value  at  1 J  %.    What  is  the  value  of  his  house  ? 

Policy  =  9l8.40-r-^  =  ?52x9 18.40  =  9 12264. 

100       3  V     — T 

1840 
Value  of  house  =  91226f-f-|  =  ?x  9^  =  91840.  Ans. 

3/6  p 

14.  Find  the  annual  premium  for  an  ordinary  life  policy  of  9  6000 
issued  to  a  man  30  years  old,  if  the  rate  of  insurance  is  1.93%. 

0.0193 
6000 

96.50  996.50.  Ana. 
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15.   What  is  the  annual  premium  for  an  ordinary  life  policy  of 

$12,000  issued  to  a  man  40  years  old,  if  the  rate  of  insurance  is 

2.661  %  ? 

0.02661 
12000 


5322000 
2661 

319.32 


$319.32.  Ans. 


Ezerdae  116.    Page  255. 

Make  a  table  for  a  tax  rate  of  16  mills. 


Pbop. 

Tax. 

Pbop. 

Tax. 

Prop. 

Tax. 

Pbop. 

Tax. 

$1 

90.016 

110 

10.16 

$100 

$1.60 

$1000 

$16.00 

2 

0.032 

20 

0.32 

200 

3.20 

2000 

32.00 

3 

0.048 

SO 

0.48 

300 

4.80 

3000 

48.00 

4 

0.064 

40 

0.64 

400 

6.40 

4000 

64.00 

5 

0.080 

60 

0.80 

500 

8.00 

5000 

80.00 

6 

0.096 

60 

0.96 

600 

9.60 

6000 

96.00 

7 

0.112 

70 

1.12 

700 

11.20 

7000 

112.00 

8 

0.128 

80 

1.28 

800 

12.80 

8000 

128.00 

9 

0.144 

90 

1.44 

900 

14.40 

9000 

144.00 

1.  Find  the  tax  on  property 
assessed  at  $  7500. 

Tax  on  $7000  =  $112.00 
Tax  on      500  =        8.00 


Total  tax  =  $  120.00  Ans, 

2.   Find  the  tax  on  property 
assessed  at  $4825. 

Tax  on  $4000  =  $64.00 
Tax  on  800  =  12.80 
Tax  on  20  =  0.32 
Tax  on  5  =      0.08 


Total  tax  =  $  77.20  Ans. 


3.  Find  the  tax  on  property 
assessed  at  $9685. 

Tax  on  ^9000  =  $144.00 
Tax  on  600  =  9.60 
Tax  on  80  =  1.28 
Tax  on  5  =        0.08 

Total  tax  =  $  154.96  Ana, 

4.  Find  the  tax  on  property 
assessed  at  $  10,727. 

Tax  on  $10000  =  $  160.00 
Tax  on  700=  11.20 
Tax  on  20  =  0.32 
Tax  on  7  =       0.11 

Total  tax  =  %Y\V^  As^- 
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5.  Find  the  tax  on  property 
assessed  at  $  12,863. 

Tax  on  $  10000  =  $  160.00 
Tax  on  2000  =  32.00 
Tax  on  800  =  12.80 
Tax  on  60  =        0.96 

Tax  on  3  =        0.05 

Total  tax  =  f  205.81  Ans. 

6.  Find  the  tax  on  property 
assessed  at  ^  16,458. 


Tax  on 

910000  =  9160.00 

Tax  on 

6000  =      96.00 

Tax  on 

400  =        6.40 

Tax  on 

50=        0.80 

Tax  on 

8=        0.13 

Total  tax  =  9263.33  Ans. 

7.   Find 

I  the  tax  on  property 

assessed  at  938,240. 

Tax  on 

930000  =  9480.00 

Tax  on 

8000=    128.00 

Tax  on 

200  =        3.20 

Tax  on 

40  =        0.64 

Tax  on 

9=        0.14 

9611.98  Ans, 

8.  James  Brown  is  assessed 
92500  on  his  real  estate  and 
95200  on  his  personal  property, 
and  pays  for  two  polls  at  91-50 
each.  If  the  rate  is  912.18  on 
9 1000,  what  is  his  total  tax  ? 


92500 
6200 

97700 

91.50 
2 

9  3.00 


90.01218 
7700 

852600 
8526 


993.786 
3.00 

990.79  Ans. 


9.  If  the  tax  rate  of  a  town 
is  912.25  on  91000,  and  the 
amount  of  the  levy  911,788.60, 
what  is  the  assessed  valuation 
of  the  town  ? 

9 12.26  on  9 1000  =  1.225  % 

=  0.01225. 

9962326.53  Ans, 

1226)91178850000. 
11025 


7635 
7350 


2850 
2450 

4000 
3676 


3250 
2450 

8000 
7350 


6500 
6125 

3750 
3675 


76 


10.  If  the  assessed  yaluation 
of  a  town  is  91,777,000,  and  the 
levy  is  929,231.65,  what  is  the 
rate  on  9 1000  ? 

90.01646 

177719^)929.23166 
1777 


11461 
10662 


7996 
7108 

8885 
8886 

90.01645  on  91 

=  9 16.45  on  9 1000.  Am, 
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11.  What  sum  must  be  as- 
sessed that  $15f000  may  remain 
after  paying  2%  commission  for 
collecting  the  taxes  ? 

9 15,000    is   98%    of    amount 

assessed. 

$15306.12  Ans. 

08)$  1500000. 
98 

520 
490 


\ 


:}00 

294 


600 
588 

120 
98 

220 

196 

24 


12.  For  building  a  schoolhouse 

a  tax  of   $1857.60   was   levied 

upon  a  school  district,  assessed 

valuation  $  1 ,935,000.     What  v^as 

the  tax  on  property  assessed  at 

$6250? 

$0.00096 

1935^1^)$  1.8576 
17416 


11610 
11610 


$0.00096 
6250 

4800 
192 
676 


\ 


$6.00000  Ans. 

13.  In  a  certain  town  there  are  1350  polls.  The  assessed  valuation 
of  the  real  estate  is  $713,250,  and  of  the  personal  property  is 
$  738,954.  The  poll  tax  is  $  2  per  poll,  and  the  tax  on  property  is  1 J  %. 
Only  96  %  of  the  property  tax  can  be  collected,  and  the  collector  is 
paid  2^%  of  the  amount  collected.  How  much  does  the  town  receive 
from  the  taxes  ?    How  much  does  the  collector  receive  for  his  services  ? 

Poll  tax  =  1350  X  $2  =  $2700. 

Assessed  valuation  of  town  =  $713,250  +  $738,954  =  $  1,462,204. 

$  1452204 
O.OH 

181525^ 
1452204 


3 


$  16337.29i 

TTro,537.30  =  8 10,037.30.  ■     ^ 

iittouiit  uullectedj^  0.90^ef  $  19,007.00      $  18,875.et< 

Collector  receives  0.026  of  $18,B56.81  =  $^16iiiO."  Vl/is. 

Town  receives  $  18>W.81  -  $4^6.0^^  hifU^m^Ans. 

S:39.  J,  $4«^6.^ 

0.96    H 


/  t  3  '3  7..' 


f     >• 


/ 


^  £?  1. 


91^6 
3055162 


i  4^  ^ 


-  "\ 


< 


r. 
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EzorclBO  117.     Page  257. 

1.   What  is  the  duty  at  2}  cents  a  pound  on  320  boxes  of  raisiiis 
each  containing  40  pounds  ? 

320  X  40  lb.  =  12,800  lb. 

12800 
0.026 


64000 
26600 


320.000  4820.   Ans. 

2.   What  is  the  duty  at  6  cents  a  gallon  on  420  hhd.  of  best  molasses 
of  63  gal.  each  ? 

63  gal.  26460 

420  O.Qg 

1260  1687.60 

^^^  $1587.60.    Ans, 


26460  gal. 

3.  What  is  the  duty  at  $  4  a  dozen  bottles  on  60  cases  of  champagne, 
each  containing  24  pint  bottles,  if  breakage  of  6%  is  allowed  ? 

Each  case  contains  2  doz.  bottles. 
60  X  2  doz.  =  100  doz.  100  doz.  -  6  doz. = 96  doz. 

Breakage  =6%  of  100  doz. =6  doz.        96x$4=$380.  Ans. 

4.  Find  the  duty  on  150  gross  of  spectacles,  cost  price  $1.20  a 
dozen;  specific  duty  46  cents  a  dozen,  breakage  allowed  2^%;  and 
20%  ad  valorem. 

160  gross=1800  doz.        Breakage=2J  %  of  1800  doz.=46  doz. 

1800  doz.  -45  doz.  =1766  doz. 

1766  1765 

0.46  1.20 


8776  35100 

7020  1766 

789.76,  specific.  2106. 

0.20 

421.20,  ad  valorem. 
$  789.76  +  #421.20  =  $  1210.96.   Ana. 
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5.  Find  the  duty  on  100  shotguns,  cost  price  $8.50  each  ;  specific 
duty  of  $4  each,  and  15%  ad  valorem. 


100 
$400,  specific. 

$400. 
127.50 


$8.50 
100 

$850 
0.15 


4250 
850 


$527.50  Ans. 


$127.50,  ad  valorem. 


6.  Find  the  duty  at  $  1  per  M  on  12,500  ft.  of  whitewood  boards, 
planed  on  one  side,  if  an  additional  duty  of  50  cents  per  M  is  collected 
for  each  side  planed. 


12,500  =  12.5  M. 


Duty  per  M  =  $1  +  $0.50  =  $  1.60. 

12.5 
1.50 


6250 
125 

18.750 


$18.75.   Ans. 


7.  Find  the  duty  on  500  boxes  of  cigars,  gross  weight  475  lb.,  tare 
40%,  costing  82^  cents  per  box  in  Havana.  Specific  duty  $4.50  per 
pound;  and  25%  ad  valorem. 

475  lb. 

Net  weight  =  475  lb.  -  190  lb.  =  285  lb. 


0.40 


190.00  lb. 

285 
4.60 

14260 
1140 

1282.50, 

specific. 

$  1282.60 
108.13 

$  1385.63 

Ans. 

$0,825 
500 

$412.60 
0.25 

206250 
82500 

$103,125,  ad  valorem. 
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8.  Find  the  duty  on  400  pairs  of  woolen  blankets,  cost  price  $1.75 
per  pair ;  weighing  7^  lb.  per  pair,  tare  6  %.  Specific  duty  83  cents  per 
pound,  ad  valorem  40%. 

400  X  7t  lb.  =  2900  lb. 
Tare  =  5  %  of  2900  lb.  =  145  lb. 
Net  weight  =  2900  lb.  -  145  lb.  =  2755  lb. 


2765 
0.33 

8265 
8265 

909.15,  specilic. 


$1.75 
400 

$700. 
0.40 

$280.00,  ad  valorem. 


$909.15 
280. 

$1189.15  Ans, 

9.  Find  the  duty  on  12  boxes  of  skein  silk,  each  box  weighing  40 
lb. ;  cost  price  $2,126  per  pound,  tare  10%.  Specific  duty  50  cents 
per  pound,  ad  valorem  15%. 

12  X  40  lb.  =  480  lb. 
Tare  =  10  %  of  480  lb.  =  48  lb. 
Net  weight  =  432  lb. 


432 
0.50 

$2,125 
432 

216.00,  specific. 

4250 
6375 
8500 

$918. 
0.15 

$216. 
137.70 

4590 
918 

$353.70  Ans. 

$137.70,  a 

10.   Find  the  duty  on  150  gross  of  clay  tobacco  pipes,  cost  price  65 
cents  a  gross.    Specific  duty  15  cents  a  gross,  and  25  %  ad  valorem. 


$0.15 
150 

$0.55 
150 

760 
15 

2750 
55 

$22.50,  specific. 

$82.50 
0.25 

$22.50 
20.63 

41250 
16500 

$43.13  Ans, 

$  20.625, 
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11.  A  New  York  merchant  bought  in  London  400  gal.  of  cologne 

at  $  1.25  a  gallon,  and  commission  and  other  expenses  amounted  to 

$66.25.    At  what  price  per  pint  must  be  sell  the  cologne  to  gain  40% 

on  the  cost,  if  he  paid  a  specific  duty  of  60  cents  a  gallon,  and  an  ad 

valorem  duty  of  45%  ? 

400  X  $1.25  =  $500. 

Total  cost  =  $  500  +  $  56.25  =  $  556.25. 

Specific  duty  =  400  x  $0.60  =  $  240. 

Ad  valorem  duty  =  45  7o  of  $556.25  =  $250.31. 

Total  cost  in  New  York 

=  $556.25  +  $240  +  $250.31  =  $  1046.56. 

400  gal.  =  400  X  8  pt.  =  3200  pt. 

Total  selling  price  must  be 

$  1046.56  +  40  %  of  $  1046.56 

=  $  1046.56  -\-  $418.62  =  $  1465.18. 

Selling  price  per  pint  must  be 

$  1465.18 -^  3200  =  $0,458.  Ans. 

12.  Find  the  duty  on  750  lb.  of  glue,  cost  price  40  cents  ;  specific 
duty  of  15  cents  a  pound,  tare  2  % ;  and  ad  valorem  duty  of  25%. 

750  X  $0.40  =  $300. 

Tare  =  2  %  of  750  lb.  =  15  lb. 

Net  weight  =  750  lb.  -  15  lb.  =  735  lb. 

736  $  300 

0.16  0.26 

3675  $  75.      ad  valorem. 

735 


110.25,  specific. 
Total  duty  $110.25  +  $  75  =  $  185.26.  Ans. 

13.  A  Boston  merchant  bought  in  Sheffield  50  gross  of  razors  at  a 
net  price  of  $  4.25  a  dozen.  At  what  price  per  dozen  must  he  sell  the 
razors  to  gain  33}%  on  the  net  cost,  if  he  paid  a  specific  duty  of  $  1.75 
a  dozen,  and  an  ad  valorem  duty  of  20  %  ? 

50  gross  =  600  doz. 
Net  cost  =  600  X  $4.25  =  $  2550. 
Specific  duty  =  600  x  $  1.75  =  $  1050. 
Ad  valorem  duty  =  20  %  of  $  2650  =  $  610. 
Total  cost  =  $2650  +  $  1060  +  $  610  =  $ 4110. 
Total  selling  price  must  be 
$4110  +  33}%  of  $4110  =  $4110  +  $1370  =  $5180. 
Selling  price  per  dozen  must  be 

$5480  ^600  =  $  0.13V  ^^* 
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1.  Find  the  intei-est  on  $  125.65 
for  1  mo.  at  6  %. 

1  mo.  =  ^  yr. 

$  125.65 
0.06 


Exercise  118.    Page  259. 

5.   Find  the  interest  on  $231.50 
for3yr.  8  mo.  at  41%. 

3  yr.  8  mo.  =  3f  yr. 

$231.50 
0.045 


12  $7.6;iyo 


$0.62825 

$0.63.  Ans. 

2.   Find  the  interest  on  $1165 
for  3  yr.  at  5  %. 

$1165 
0.05 


$58.25 
3 


$174.75  Ans. 

3.  Find  the  interest  on  $  1296.50 
for  2  mo.  at5J%. 

2  mo.  =  J  yr. 

$1206.50 
0.055 


648250 
648250 


6  S  71.30750 


$11.88458 

$11.88.  Ans. 

4.   Find  the  interest  on  $630.50 
for  3  yr.  at  4  %. 

$630.50 
0.04 


$25.2200 
3 

$75.66  Ans. 


115750 
02600 


$10.4175 

3f 

69450 

312525 

.*;38.1975 


$38.20.  Ans. 

6.   Find  the  interest  on  $580.40 
for  2  yr.  4  mo.  at  6  %. 

2  yr.  4  mo.  =  2J  yr. 

$580.40 
0.06 


$34.8240 
21 

11608 

69648 

$81,256 

$81.26.  Ans. 

7.   Find  the  interest  on  $285.85 
for  1  yr.  7  mo.  at  4  %. 

1  yr.  7  mo.  =  1^^  yr. 

$285.85 

0.04 

$11.4340 

lA 

6669) 

11434 


$18.1031 

$18.10.  Ana. 
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8.  Find  the  interest  on  $1275.36  for  3  yr.  2  mo.  at  3^%. 

3  yr.  2  mo.  =  3J  yr. 

t 1275.36 
0.035 


637676 
382606 
$44.63726 

3i 

743964^ 
13391175 


$141.361291  $141.36.  Ans. 

Bzercise  119.    Page  260. 

1.  Find  the  interest  at  6  %  on  $  744.20  for  3  yr.  6  mo.  18  dy. 
3  yr.         6  mo.        18  dy.  $  744. 20 


$0.18 

0.03       o.oas 

0.213 

0.03 

223260 

0.003 

74420 

$0,213 

148840 

$  168.51.    Ans, 

$158.61460 

2.  Find  the  interest  at  6%  on  $625.44  for  6  yr.  7  mo.  12  dy. 

6  yr.  7  mo.         12  dy.  $625.44 

$0.36  0.035  0.002  0.397 

0.036  437808 

0.002  662896 


$0,397  187632 


$248.30.     Ans.  $248.29968 

3.   Find  the  interest  at  6%  on  $  124.87  for  2  yr.  10  mo.  16  dy. 

2  yr.         10  mo.        16  dy.  $124.87 

$0.12          0.05          0.002f  0.1721 

0.05  8324f 

0.002]^  24974 

$0.172f  87409 

12487 

$21.66.    Ans.  ^^\,^^«^\ 
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Aug.  7,  1899. 

yr- 

mo. 

dy. 

1899 

8 

7 

1896 

1 

12 

6 


26 


4.  Find  the  interest  at  6%  on  $847.04  from  Jan.  12,  1896  to 


$  847.64 
0.214J 

141271 
839056 
84764 
169528 

$181.636231 


$181.54.    Ans. 


3  yr.        6  mo.      25  dy. 


$0.18 
0.03 
0.004i 

$0.214J 


0.03        0.004| 


5.  Find  the  interest  at  6%  on  $84.84  from  Mar.  22, 1895  to  Jan.  1, 

1898. 

yr.  mo.         dy.  $84.84 

1898  1  1  0.1665 

1895  3  22  -^^^ 

50904 
50904 

8484 


2 

2yr. 

9 
9  mo. 

9 
9dy. 

$0.12 
0.045 
0.0016 

0.046 

0.0015 

$14.125860 


$0.1665 


$14.13.    Ans, 


6.   Find  the  interest  at  6%  on  $1248.27  from  Apr.  7,  1894  to 
May  17,  1897. 

$  1248.27 
0.186} 

83218 
748962 
998616 
124827 


yr. 

mo. 

dy. 

1897 

6 

17 

1894 

4 

7 

3 

1 

10 

3yr. 

1  mo. 

10  dy. 

$0.18 

0.005 

0.001} 

0.005 

0.001} 

233.01040 


$0,186} 


$233.01.    Ana, 
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Exercise  120.    Page  261. 

1.  Find  the  interest  at  6%  on  $1278.76  for  1  mo.  ;  2  mo. ;  3  mo.  ; 
4  mo. 

Interest  on  $  1278.76  for  2  mo.  =         $  12.7876  =  $  12.70.  Ans. 
Interest  on  $  1278.76  for  1  mo.  =  }  of  $  12.7876  =  $6.39.  Ana. 
Interest  on  $  1278.76  for  3  mo.  =}  of  $  12.7875  =  $  19.18.  Ana. 
Interest  on  f  1278.76  for  4  mo.  =  2  x  $  12.7876  =  $25.68.  Ana. 

2.  Find  the  interest  at  6%  on  $2265.60  for  1  mo.  ;  2  mo.  ;  3  mo.  ; 
4  mo. 

Interest  on  $2266.60  for  2  mo.  =  $22,656  =  $22.66.  Ana. 
Interest  on  $2266.60  for  1  mo.  =  ^  of  $22,666  =  $  11.33.  Ana. 
Interest  on  $2265.60  for  3  mo.  =  }  of  $22,655  =  $33.98.  Ana. 
Interest  on  $  2266.60  for  4  mo.  =  2  x  $  22.666  =  $  45.31.  Ana. 

3.  Find  the  interest  at  6  %  on  $  1840.25  for  30  dy. ;  60  dy. ;  90  dy. 

Interest  on  $  1840.25  for  30  dy.  =  6  x  $  1.84026  =  $9.20.  Ana. 
Interest  on  $  1840.26  for  60  dy.  =  10  x  $  1.84026  =  $  18.40.  Ana. 
Interest  on  $  1840.26  for  90  dy.  =:  16  x  $  1.84026  =  $  27.60.  Ana. 

4.  Find  the  interest  at  6  %  on  $  1946.76  for  30  dy. ;  60  dy. ;  90  dy. 

Interest  on  $  1946.76  for  30  dy.  =   5  x  $  1.94676  =  $  9.73.  Am. 
Interest  on  $  1946.75  for  60  dy.  =  10  x  $  1.94676  =  $  19.47.  Ana. 
Interest  on  $  1946.76  for  90  dy.  =  16  x  $  1.94676  =  $29.20.  Ana. 

Exercise  121.    Page  262. 

1.   Find  the  interest  on  $680.40  for  2  yr.  4  mo.  6  dy.  at  6%. 

2yT.        4  mo.        6  dy.  $680.40 

0.141 


$0.12        0.02         0.001 
0.02  68040 

0.001  272160 


$96.93640       $96.94.  Ana. 


Find  the  interest  on  $  26.62  for  30  dy.  at  6  %. 

30  dy.  $26.62 

0.006 


$0,006 


$0.12810  %<5iAa».  Xw&, 
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3.   Find  the  interest  on  $85.85  for  1  yr.  7  mo.  21  dy.,  at  6  ^ 


lyr. 


7  mo.        21  dy. 


$0.06 
0.035 
0.0036 

00.0985 
$8.46.  Ans, 


0.035        0.0035 


985.85 
0.0085 

42925 
68680 
77265 

98.456225 


4.  Find  the  interest  on  9 1100  for  3  yr.  4  mo. ,  at  5  %. 

3yr.        4  mo.  $1100 

0.20 

6 


$0.18 
0.02 


0.02 


$0.20 


$220.00 
36.67 


9 183.33  Ans. 


Find  the  interest  on  9 1275  for  3  yr.  2  mo.  15  dy.,  at  8 %. 

3yr.        2  mo.       15  dy.  $1275 

0.1925 


90.18 
0.01 
0.0025 

90.1925 


0.01        0.0025 


6375 
2550 
11475 
1275 


9245.4375 
81.8125 


9327.25    Ans, 

6.   Fmd  the  interest  on  $475. 16  for  27  dy. ,  at  4^  %. 

27  dy.  9475.16 


$0.0045 


0.0045 

237580 
190064 


91.60.  An8, 


92.138220 
0.534555 


91.603665 


7.   Find  the  interest  on  91290.50  for  60  dy.,  at  6  %. 

60  dy.  91290.60 

0.01 


90.01 
912.91.  Ans. 


912.9050 
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8.   Find  the  interest  on  |125  for  1  yr.  2  mo.  2  dy.,  at  0 
1  yr.        2  mo.        2  dy. 


10.06 

0.01 

O.OOOj 
|0.070i 


113.10.  Ans, 


0.01        O.OOOi 


125 
0.070j^ 
41f 
8760 


$8.791f 
4.305 


113.186 


9.  Find  the  interest  on  $250.80  for  10  mo.  10  dy.,  at  3}%. 


10  mo.       10  dy. 


$0.05 

0.0011 
$0.051f 


$7.56.  Am, 


0.001} 


$250.80 
0.0511 
16720 
25080 

125400 


12  $12.05800 


1.07983 

7 

$7.55881 


10.  Find  the  interest  on  $258.85  from  Mar.  6  to  June  24,  at  5%. 

mo.        dy.  $258.85 

6  24  0.018 

3  6 


3 
3  mo. 


$0,015 

0.003 

$0,018 


18 


207080 

25885 


18  dy. 


6 


0.003 


$4.65030 
0.77655 


3.88275 

$3.88.  Ans* 


11.  Find  the  interest  on  $380  for  2  yr.  11  mo.  27  dy.,  at  4}%. 

2  yr.       11  mo.  27  dy. 

$0.12      0.055  0.0045  

0.055  143600 

0.0045  5385 

4 


$0.1705 
380 


$0.1795 


$68.2100 
17.0526 
$51.1576 

%^\,V^,  Asa. 


3L.      i-    .T  . 


r 


.      •» 


f         ♦• 


■      •►• 


-^ 

'fc> 

■^   I* 

1^— > 

•♦-. 

• 

^  V 


U\      I, 


I  .•••*. 


i|0    Vl* 


15,    V\uf\  *U.  ir,*^.Tt^t  or,  $fi./}J/}  for  V)  dy.,  at  6  J,- 

gr,  .jy  f  630.OO 


O.Olo 


315250 
g3060 
f  9.45750 

^9.46.  Ans. 
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16.   Find  the  interest  on  $547.60  from  Feb.  20  to  Dec.  5,  at  6}%. 


$547.60 
0.0475 


mo. 

dy 

12 

6 

2 

20 

9    15 
0  mo. 

15  dy. 

$0,045 
0.0025 

0.0025 

273800 
383320 
219040 


12 


$26.011000 
2. 1676 


$0.0475 


$28.1786 

$28.18.  Ans, 


17.   Find  the  interest  on  $875  from  May  5,  1897  to  June  21,  1898, 
at5i%. 

$875 
0.067f 

583} 
6125 
5250 


yr.   mo. 
1898    6 
1897    5 

dy. 

21 
5 

1    1 
1  yr.  1  mo. 

16 
16  dy. 

$0.06  0.005 
0.005 
0.002} 

0.002} 

$0,007} 


12 


$59,208} 
4.934 


$54,274 

$54.27.  Ans. 


18.   Find  the  interest  on  $758.50  from  Jan.  5  to  July  1,  at  4}%. 


mo. 
7 
1 


dy. 
1 

5 


5  26 

5  mo.      26  dy. 

$0,025    0.004} 
0.004} 

$0,029} 


$758.50 
0.029} 

25283} 
682650 
151700 


$22.24983} 
5.562.33 


$  16.68700 

$16.69.  Am. 
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19.  Find  the  interest  on  $342.42  from  Feb.  5,  1897  to  Mar.  15 
1899,  at  7%.  '       ' 

yr.        mo.      dy.  #342.42 

0.126} 


1899          3 
1897          2 

15 
6 

2          1 

2  yr.     1  nio. 

10 
10  dy. 

$0.12    0.005 
0.005 
0.0011 

0.001} 

$0. 126} 


22828 
205452 
6&484 
34242 


6 


$43.37320 

7.2288 


$50.6020 

$50.60.  Ans. 


20.  Find  the  interest  on  $540  from  Mar.  5  to  Sept.  21,  at  3}%. 


mo. 

dy 

9 

21 

3 

6 

6 


16 


6  mo.      16  dy. 

$0.03      0.002} 
0.002} 

$0,032} 


$540 
0.032} 

360 
1080 
1620 


12  $17,640 


$1.47 
7 

$10.29    Ans. 


21.  Find  the  amount  of  $431.50  for  2  yr.  8  mo.,  at  4}%. 
2  yr.     8  mo. 


$0.12 
0.04 

$0.16 


0.04 


$431.50 
0.16 

258900 
43150 


$69.0400 
17.26 


$51.78 
431.50 


$483.28  Am. 
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22.  Find  the  amount  of  9476.50  from  July  5,  1807  to  Feb.  9,  1808, 
at  4%. 

yr.        mo.      dy. 
1898  2  9 

1897  7  6 


7  mo.       4  dy. 


1476.50 
0.0861 
31766} 
238250 

142950 


90.035 

0.000} 

0.000} 

$0,035} 

Find  the  amount  of 

mo. 

dy. 

8 

31 

4 

7 

4 

24 

4  mo. 

24  dy. 

$0.02 

0.004 

0.004 

$0,024 

14.15 

319.20 

$323.35  Am, 

16.99516} 
5.665 


$11.33 
476.50 
$487.83  Ans. 


$  319.20 
0.024 
127680 
63840 


24|$  7.66080 

0.3192 
13 
9576 
3192 


$4.1496 


24.  Find  the  amount  of  $6460  from  June  15,  1897  to  May  7,  1899, 
at4Jo/^ 


yr- 

1899 
1897 


mo. 
5 
6 


dy. 

7 
15 


1        10        22 

1  yr.    10  mo.    22  dy. 

$0.06      0.05      0.003} 
0.05 
0.0031 

0.113} 

$  520.12 
6460. 


$6460 
0.113} 
4306} 
19380 
6460 
6460 


$6980.12  Ana. 


24 1  $734.2861 

$  30.5953 

17 

2141671 
305953 
$  520.1201 
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25.   Find  the  amount  of  $  160  from  Aug.  6,  1897  to  Mar.  17,  1899, 


at  7%. 


yr. 
1899 
1897 

mo.  dy. 
3   17 
8    5 

1 

lyr. 

7    12 

7  mo.  12  dy. 

$0.06 
0.036 
0.002 

0.035   0.002 

$0,097 


$150 
0.097 
1050 
1350 


6 


$14,550 
2.425 


$  16.975 

$  16.98 
150. 
$166.98  Ans. 


26.   Find  the  amount  of  $  527.20  from  Jan.  1  to  Nov.  20,  at  4}  %. 

$  527.20 
0.063i 


mo. 
11 

1 

dy. 

20 
1 

10 
10  mo. 

19 
19  dy. 

$0.05 
0.003i 

0.003i 

0.053^ 


8786} 
158160 
263600 


28.02946} 
7.00736 


$21.02210 

$21.02 
627.20 


$548.22  Ans. 


27.   Find  the  amount  of  $  1250  from  Nov.  15,  1897  to  Mar.  1,  1898, 
at  5%. 

yr.        mo.        dy. 

1898         3  1  $1250 

1897        11  16  0.017} 

3  16  833} 

8750 
3  mo.  16  dy.  1250 


$0,015 

0.002} 
$0,017} 


0.002} 


6 


22.083} 
3.680 


$18.40 
1250. 
$1268.40  Ans. 
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28.   Find  the  amount  of  $624.36  from  Mar.  5  to  Dec.  20,  at  7^%. 

$624.36 
•  0.0476 


mo. 

dy. 

12 

20 

3 

6 

0 
0  rao. 


16 


16  dy. 


312180 
437062 
240744 


90.046 
0.0026 
$0.0476 


0.0026 


6 1  $20.667100 
$4.04286 
7.3 


$36.08 
624.36 
$660.44  Ans. 


1482866 
3460996 

36.082806 


29.  Find  the  amount  of  $  12,260  from  May  6  to  Oct.  24,  at  3}%. 

mo.        dy.  $  12260 

10  24  0.028 


6 

6  mo. 

18 
18  dy. 

$0,026 
0.003 

0.003 

98080 
24620 


8  $343,280 


0.028 


$42.91 
6 

$214.66 
12260. 

$12474.66  Ans. 


30.   Find  the  amount  of  $11,216  from  Oct.  20  to  Dec.  31,  at  1  %  a 
month. 


1  %  a  month  is  12  %  a  year. 

mo.        dy. 
12  31 

10  20 


2 
2  mo. 


11 
11  dy. 


0.01 
0.001} 

$0.011J 


o.ooit 


$11216 
O.OllJ 

9346} 
11216 
11216 

$132,722} 
2 


266.446} 
11216. 
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EzerdBe  122.    Page  264. 

1.  Find  the  rate  per  cent  when  the  interest  on  $326  for  16  yr.  is 

$220.05. 

i 


r  = 


pt 


i  =  $220.05  ;  p  =  $326  ;  «  =  16  yr. 
220.05 


Here 
Hence, 

Therefore,  the  rate  required  is  4|  %. 


r  =     -  7       =  0.045. 
326  S<  16 


2.  Find  the  rate  per  cent  when  the  interest  on  $  745  for  18  yr.  is 
$603.45. 


r  =  JL. 


Here 
Hence, 


pt 

i  =  $603.45  ;  p  =  $745 ;  «  =  18  yr. 
603.45 


r  = 


=  0.045. 


745  X  18 
Therefore,  the  rate  required  is  4^  %. 

3.  Find  the  rate  per  cent  when  $  080  amounts  to  $  1016.75  in  0  mo. 

pt 
Here    t=$1016.75-$980=$36.75;  p=$980;  t=9  mo.=0.75  yr. 

Hence,  r  =  ^^^^'^^  ^   =  0.05. 

080  X  0.76 

Therefore,  the  rate  required  is  5  %. 

4.  Find  the  rate  per  cent  when  the  interest  on  $470.50  is  $  141.16 
for  5  yr. 


Here 
Hence, 


pt 
i  =  $141.16;  p  =  $470.50;  t  =  5  yr. 
141.16 


r  = 


470.60  X  6 
Therefore,  the  rate  required  is  6  %. 


=  0.06. 
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5.  Find  the  rate  per  cent  when  $3631.26  amounts  to 
for  7  mo. 


3715.08 


Here 


Hence, 


i  =  $  3716.08  -  $  3631.26  =  %  84.73  ; 
p  =  $36306 ;  I  =  7  mo.  =  T^  yr. 
84.73 


r  = 


3631.26  X  it 
Therefore,  the  rate  required  is  4  %. 


=  0.04. 


6.   Find  the  rate  per  cent  when  the  interest  on  $007.76  is  $  100.66 
for  6  yr.  4  mo. 

Pt 

Here    <  =  $  100.56  ;  p  =  $007.76 ;  I  =  5  yr.  4  mo.  =  6J  yr. 

100.55 


Hence,  r  = 

'  007.76  X  6J 

Therefore,  the  rate  required  is  3}  %. 


=  0.0376. 


7.   Find  the  rate  per  cent  when  $360  amounts  to  $406.70  in  3  yr 
7  mo.  6  dy. 

Pt 


Here 


Hence, 


|-  =  $406.70  -  $350  =  $66.70 ; 
p  =  $350;  t  =  3  yr.  7  mo.  6dy.  =  3.6  yr. 

66.70 


r  = 


=  0.046. 


350  X  3.6 
Therefore,  the  rate  required  is  4|  %. 

8.  Find  the  rate  per  cent  when  the  interest  on  $6876  is  $68.76  fox 
00  dy. 

r  ^  — • 

pt  t 

Here        i  =  $68.76 ;  p  =  $6875  ;  t  =  00  dy.  =  0.25  yr. 

68.75 


Hence,  »■=•«.. 

6875  X  0.25 

Therefore,  the  rate  required  is  4%. 


=  0.04. 
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9.  Find  the  rate  per  cent  when  the  interest  on  ^642  is  910.70 
for  5  mo. 


r  =  i-. 


Here 
Hence, 


pt 

<  =  f  10.70 ;  p  =  $642 ;  t  =  5  mo.  =  ^  yr. 

10.70 


r  = 


642  X  A 

Therefore,  the  rate  required  is  4  %. 


=  0.04. 


10.  Find  the  rate  per  cent  when  the  interest  on  $  8432  for  2  yr. 
7  mo.  23  dy.  is  $  1330.28. 

pt 
Here  i  =  $  1330.28  ;  p  =  $8432  ;  « =  2  yr.  7  mo.  23  dy.  =  2UJ  yr. 

Hence,  r  =     ^^^'^^     =  0.06. 

8432  X  2Jtt 

Therefore,  the  rate  required  is  6  %. 

11.  Find  the  rate  per  cent  when  a  sum  of  money  is  doubled  in 
14  yr. 


r  =  — 
pt 

Here 

<  =  $l;p  =  $l; 

t  =  14 

yr. 

TTpnoA 

r-      ^      - 

0.07f 

XlClll^O, 

1  X  14 

Therefore, 

the  rate  required  is  7^%. 

12.  Find  the  rate  per  cent  when  an  investment  for  4  jrr.  2  mo. 
produces  a  sum  equal  to  ^  of  the  capital. 


r  =  — .. 
pt 


Here  <  =  9A>P  =  ^^!  t  =  4yr.  2  mo.  =  4  J  yr. 

Hence, 

Therefore,  the  rate  required  is  5  %. 


r  =  -A-  =  0.06. 
1  x4i 
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13.   Find  the  rate  per  cent  when  an  inyestment  for  3  yr.  1  mo. 
15  dy.  produces  a  sum  equal  to  |  of  the  capital 

-_  i 

T  =  — • 
pt 

Here      <  =  •  J ;  p  =  $1 ;  «  =  3  yr.  1  mo.  16  dy.  =  3J  yr. 
Hence, 

Therefore,  the  rate  required  is  4  %. 


r  =  — i— =  0.04. 
lx3J 


14.  Find  the  time  in  which  the  interest  on  $460  will  amount  to 
•  72,  at  4%. 


Here 
Hence, 


pr 
<  =  |72;  p  =  $450;  r  =  4%  =  0.04. 

72 


t  = 


450  X  0.04 
Therefore,  the  time  required  is  4  yr. 


=  4. 


15.  Find  the  time  in  which  the  interest  on  f  487.60  will  amount  to 
•  39,  at  4%. 


Here 
Hence, 


pr 
i  =  $39  ;  p  =  $487.50 ;  r  =  4%  =  0.04. 

39 


t  = 


487.50  X  0.04 
Therefore,  the  time  required  is  2  yr. 


=  2. 


16.  Find  the  time  in  which  the  interest  on  $238.75  will  amount  to 
$64.46,  at  4^%. 


Here 
Hence, 


i  =  164.46 ;  p  =  1238.75  ;  r  =  4J%  =  0.046. 

64.46 


t  = 


238.75  X  0.046 
Therefore,  the  time  required  is  6  yr. 


=  6. 
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17.   Find  the  time  in  which  the  sum  of  $1687.76  will  amount  to 
•  1611.68,  at6i%. 

t  =  -^ 
pr 
Here 

i  =  $  1611.68 -$1687.76  =  123.93;  p  =  $1587.76;  r  =  6J%  =  0.066. 

23.93 


Hence, 


t  = 


=  0.274. 


1687.75  X  0.055 
Therefore,  the  time  required  is  0.274  yr.  =  3  mo.  0  dy. 


18.   Find  the  time  in  which  the  sum  of  $  1  will  double  itself,  at  4  %. 


Here 
Hence, 


«  = 
pr 

i  =  $l;  p  =  $l;  r  =  4%  =  0.04. 

1 


t  = 


1  xO.04 
Therefore,  the  time  required  is  25  yr. 


=  25. 


19.   Find  the  time  in  which  the  sum  of  $  10  will  amount  to  $  17, 
at  6%. 

«  =  1. 
pr 

Here       i  =  $17  -  $10  =  $7  ;  p  =  $10;  r  =  6%  =  0.06. 

7 


Hence, 


e  = 


=  llf. 


10  X  0.06 
Therefore,  the  time  required  is  llj  yr.  =  11  yr.  8  mo. 


20.   Find  the  time  in  which  the  sum  of  $602.67  will  amount  to 
$678.07,  at  4^%. 


«  =  -=-. 
pr 

Here  i=$ 578.07 -$502.67 =$75. 40;  p=J$602.67;  r=4i%=0.045. 

75.40 


Hence, 


t  = 


=  3.  .333. 


602.67  X  0.045 
Therefore,  the  time  required  is  3.333  yr.  =  3  yr.  4  mo. 
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21.  Find  the  time  in  which  the  interest  on  $637.60  will  amount  to 
$80.62,  at  4%. 


Here 
Hence, 


pr 
<  =  $80.62;  p  =  $637.60;  r  =  4%  =  0.04. 

80.62 


e  = 


=  3.760. 


637.60  X  0.04 
Therefore,  the  time  required  is  3.760  yr.  =  3  yr.  0  mo. 


22.   Find  the  time  in  which  the  interest  on  $  6876  will  amount  to 
$76.06,  at  4^%. 


Here 
Hence, 


i  =  $76.05 ;  1)  =  $6876;  r  =  4^%  =  0.0426. 
76.06 


«  = 


=  0.2669. 


6876  X  0.0426 
Therefore,  the  time  required  is  0.2660  yr.  =  3  mo.  2  dy. 


23.   Find  the  time  in  which  the  interest  on  $  8620  will  amount  to 
$1746.60,  at  6%. 


Here 
Hence, 


pr 
i  =  $1746.60;  p  =  $8520;  r  =  6%  =  0.06. 

1746.60 


t- 


=  3  A. 


8520  X  0.06 
Therefore,  the  time  required  is  3^  yr.  =  3  yr.  6  mo. 


24.  Find  the  principal  that  will  produce  $  00  interest  in  3  yr.,  at  4  %. 


rt 


Here 
Hence, 


i  =  $90;  r  =  4%  =  0.04;   t  =  3  yr. 


p  =  $. 


00 


=  $  750. 


0.04  X  3 
Therefore,  the  principal  required  is  $760. 
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25.  Find  the  principal  that  will  produce  $63  interest  in  8  yr., 
at  6J%. 


Here 
Hence, 


i  =  $63;  r  =  6J%  =  0.0626;  <  =  3  yr. 

63 


p  =  $. 


0.0625  X  3 
Therefore,  the  principal  required  is  9  336. 


=  1336. 


26.  Find  the  principal  that  will  produce  f  100  interest  in  8  yr. 
6  mo.,  at  5%. 

Here    i  =  $100;  r=5%  =  0.06 ;  e  =  8  yr.  6  mo.  =  8.6  yr. 

100 


Hence, 


p  =  r 


=  1236.29. 


0.05  X  8.6 
Therefore,  the  principal  required  is  f  235^20. 


27.  Find  the  principal  that  will  produce  $  1746.60  interest  in  3  yr. 
6  mo.,  at  6%. 

Here    <  =  $1746.60;  r  =  6%  =  0.06;  «  =  3  yr.  5  mo.  =  3^  yr. 

1746.60 


Hence, 


P  =  9 


=  $  8620. 


0.06  X  3A 
Therefore,  the  principal  required  is  $  8620. 


28.   Find  the  principal  that  will  produce  f  12  interest  in  7  mo., 
at  6%. 


Here 
Hence, 


P  =  —/ 
rt 

i  =  912;  r  =  5%  =  0.06;  « =  7  mo.  =  t?,  yr. 

12 


P  =  r 


=  $411.43. 


0.05  X  T?, 
Therefore,  the  principal  required  is  $411.43. 
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29.  Find  the  principal  that  will  produce  $50  interest  in  228  dy.,  at 


P  = 


rt 


Here      i  =  f60;  r  =  4i%  =  0.045;  <  =  228  dy.  =  JJ  yr. 

50 


Hence, 


P  =  r 


=  $1754.39. 


0.045  X  a 

Therefore,  the  principal  required  is  f  1754.39. 


30.   Find  the  principal  that  will  produce  f  1339.28  interest  in  2  yt. 
7  mo.  24  dy.,  at  6%. 

p=±. 

rt 
Here  t  =  $1339.28;  r  =  6%  =  0.06;  «  =  2yr.  7mo.24dy.  =2.65yr. 

Hence, 


p  =  $^1??:^=  $8423.14. 


0.06  X  2.65 
Therefore,  the  principal  required  is  $8423.14. 


31.   Find  the  principal  that  will  produce  $  1312.65  interest  in  2  yr. 
3  mo.,  at  6%. 

Here  i  =  $  1312.65 ;  r  =  6%  =  0.06 ;  t  =  2  yr.  3  mo.  =  2.25  yr. 

1312.65 


Hence, 


P  =  ^; 


=  $9723.33. 


0.06  X  2.25 
Therefore,  the  principal  required  is  $9723.33. 


32.  Find  the  principal  that  will  produce  $750  interest  in  3  yr. 
8  mo.,  at  5  %. 

Here  <  =  $750;  r  =  5%  =  0.05;  «  =  3  yr.  8  mo.  =3Jyr. 


Hence, 


p  =  $. 


760 


=  $4090.91. 


0.05  X  3f 
Therefore,  the  principal  required  ia  t|  40^ .^\. 


(4'J 


Jk.*'^  .-.'.'ZD 


2X11 


9. mi  1^  >riiiT::>^  *-«i  ▼'11  un..-!;.:     •  t  ?*4»  ji  I  tt..  s  4  ^ 


P  = 


H^^ 


f;..-\<'> 


»    =:   *  ^*l»        '  =  4  -^  =    I    lA       -  _  .J   -— 


,^=    r 


-  ».4  /  ;       lji 


,.>.r ''■,*••*    •♦.*t  yr.;ii  •'.-A*  r-^/;»rrL  .»  #'!«> 


^  mi>    4/.  tj  ;^ 


\Ut»-^.    p  :     H 


I  -  'r-^.-i-'*  r  ::»j  I  \*s>\2^ 


35.    >'iri/l  'h^  \fr,f%(.'.\f:i\  that  will  ainr>rint  to  $6*vO  in  21  dr..  at  6%. 
ir^ri!       tf      « ^Xir,r> ;  r  =  5 %  =  0.0.', ;  r  =  21  dy.  =  yt»  3^. 


W'Mf'A',  p  -  ^ 


\  f  o.o:,  X  ,i^        1 


=  $  Z^:- "^l  =  $  .S9«2.oo. 


IT^ff 


'tlttr4'1(,r(\  th*;  prirjoij>al  required  is $5082.55. 


36.   Kind  th<;  principal  that  will  amount  to  $2P7.60  in  8  mo.,  at  6%. 

'       1  +rt 
HiTci        ri  -    9  2i>7.00  ;  r  =  6  %  =  O.Ofl  ;  r  =  8  mo.  =  j  yr. 


HiMiru',  ;» ■■  $ 


207.00  ^  207.60 


_^^jM^w^  ^286.15. 


I  -f  0.(MJ  X  i  1.04 

'riirrf^foni,  Uio  principal  required  is  $286.16. 
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37.  Find  the  principal  that  will  amount  to  $6378.76  in  1  yr.  1  mo., 
at  6%. 

^     l+r« 
Here  a  =  $6378.76 ;  r  =  5%  =  0.06 ;  e  =  1  yr.  1  mo.  =  1^  yr. 

6378.75  ^6378.76 


Hence,      p  =  $ 


=  $ 


=  $6050.99. 


1  +  0.05X1A      ^     la% 
Therefore,  the  principal  required  is  $  6050.99. 

38.   Find  the  principal  that  will  amount  to  $  21,047.96  in  1  yr.  7  mo. 
21dy.,  at4i%. 


Here 


1  +  re 
a  =  $21,047.95;  r  =  4i%  =  0.046; 

e  =  1  yr.  7  mo.  21  dy.  =  1,2^  yr. 


Hence,     p  =  $ 


21047.96 


=  $2J04I^  =  $  19,600. 


1  +  0.045  X  l^Jc        1.073876 
Therefore,  the  principal  required  is  $  19,600. 


39.   Find  the  principal  that  will  amount  to  $  185.09  in  2  yr.  3  mo. 
18dy.,  at6%. 

Here  a  =  $  186.09 ;  r  =  6%  =  0.05 ;  «  =  2  yr.  3  mo.  18  dy.  =  2.3  yr. 

186.09  ^185.09 


Hence, 


p  =  $ 


=  $ 


1  +  0.05X  2.3         1.115 
Therefore,  the  principal  required  is  $  166. 


=  $  166. 


40.   Find  the  principal  that  will  amount  to  $659.40  in  2  yr.  11  mo. 

15  dy.,  at  6%. 

a 

p  = • 

1  +  H 
Here  a  =  $659.40;  r  =  6%  =  0.06;  t  =  2yr.  11  mo.  15dy.  =  2J|yT. 

669.40  ^669.40 


Hence, 


P  =  $ 


l+0.06x2ji  1^ 

Therefore,  the  principal  required  is  $  660. 


=  $660. 


X  ■' 


1^      ..X. 


•••       • 


-•  ..  i" 


»• 


*Sp. 


-•c    -    « 


Ji  ^jj 


^*«L 


iU>^   ^iZ^'S  JI! 


r^-V 
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45.   The  principal  is  $653;  the  interest,  $5.62;  the  rate,  8%. 
Find  the  time. 


Here         i  =  $5.62  ;  p  =  $663 ;  r  =  8%  =  0.08. 

6.52 


Hence, 


<  = 


=  0.1057. 


663  X  0.08 
Therefore,  the  time  required  is  0.1057  yr.  =  1  mo.. 8  dy. 

46.   Find  the  amount  of  $  620  for  2  mo.  3  dy . ,  at  ^  %. 
2  mo.  3  dy.  •  620 


90.01        0.0006 

0.0105 

0.0006 

2600 

•0.0106 

520 

4  $5.4600 

Jk     J       ^  £\. 

1 .365 

$4.10 
620. 

94.096 

•  524.10  Am, 

47.    What  sum  bearing  interest  at  4^  %  will 

yield  an  annual  income 

offlOOO? 

P- 

i 
rt 

Here             i  =  $1000;  r  =  4i% 

=  0.045 ; 

t-lyr. 

Hence,                  p  =  |_J^ 

=  •22,222.21 

I. 

0.046  X  1 
Therefore,  the  principal  required  is  $22,222.22. 

48.   In  what  time  will  f  4000  amount  to  9  4626,  at  6}  %  ? 

.  =  1. 
pr 

Here    <  =  $4626  -  94000  =  $626;  i)  =  $4000;  r  =  6i%  =  0.065. 

626 


Hence, 


t  = 


=  2.841. 


4000  X  0.066 
Therefore,  the  time  required  is  2.841  "jr.  =  ^  -^x.  \^  tclc^,'^  ^-^ 
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49.  At  what  rate  per  cent  will  $3000  produce  $250  interest  in  lyr. 

10  mo.  7  dy.  ? 

t' 


r  = 


Here    i  =  $250 ;  p  =  $3000 ;  <  =  1  yr.  10  mo.  7  dy.  =  IffJ  yr. 

Hence,  r  = — =  0.045. 

3000  X  IfJi 

Therefore,  the  rate  required  is  4|  %. 

50.   Find  the  interest  on  $  1721.84  from  April  1  to  Nov.  12,  at  4^%. 
mo.             dy.  $  1721.84 

11               12  0.0361 

4 1  143486} 


7 
7  mo. 


11 


1033104 
516552 


11  dy. 


$0,035 
0.001  jt 
$  0.0361 


0.001  i 


$63.42110} 
15.8553 


$47.5658 

$47.57.  Ana, 


51.    How  long  must  $  3901.92  be  on  interest  to  amount  to  $  4568.76, 

at5%? 

pr 
Here      i  =  $4568.76  -  $3904.92  =  $663.84  ;  p  =  $3904.92  ; 

r  =  5  %  =  0.05. 
663.84 


Hence, 


t  = 


=  3.400. 


3904.  i>2  X  0.05 
Therefore,  the  time  required  =  3.400  yr.  =  3  yr.  4  mo.  24  dy. 

52.   Find  the  interest  on  $  137.60  from  July  3  to  Dec.  12,  at  7^  %. 

$  137.60 
0.0265 

68800 
82560 
27520 


mo. 
12 

7 

12 
3 

5 
5  mo. 

9 

9dy. 

$0,025 
0.0015 

0.0015 

6  $3.646400 


$0.0265 


$0.607733 
7^ 

1823199 
4254131 

$4.4364509 

$4.44.  Ans. 
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53.  Find  the  interest  on  $680.20,  at  7^%,  for  73  dy.,  reckoning 
365  dy.  for  a  year. 

The  interest  on  $  1  for  1  yr.  at  7i%  is  $0,075. 

The  interest  on  1 1  for  73  dy.,  that  is  ^y  yr.,  or  J  yr.,  =  i  of  $0,075 

=  $0,015. 

$680.20 

0.015 

340100 
68020 


$  10.20300 


$10.20.  Am. 


EzerdBe  123.    Page  268. 

1.  Find  the  day  of  maturity,  and  amount  due,  having  given  face 
of  note,  $530.25 ;  date  of  note,  Jan.  12,  1897  ;  time,  60  dy.;  and  rate 
of  interest,  6  %. 

Time  to  run  is  19  dy.  in  Jan.,  28  dy.  in  Feb.,  13  dy.  in  Mar. 

Hence,  day  of  maturity  is  Mar.  13,  1897.  Ans. 

Interest  on  $530.25  at  6%  for  60  dy.  is  10  x  $0.53025  =  $5.30. 

$  530.25  +  $  5.30  =  $  535.55.  Ans, 


2.  Find  the  day  of  maturity,  and  amount  due,  having  given  face 
of  note,  $  687.45 ;  date  of  note,  Mar.  22,  1897  ;  time,  90  dy. ;  and  rate 
of  interest,  5%. 

Time  to  run  is  9  dy.  in  Mar.,  30  dy.  in  Apr.,  31  dy.  in  May,  20  dy. 
in  June. 

Hence,  day  of  maturity  is  June  20,  1897.  Ans. 


90  dy. 
$0,015 

$8.59 
687.45 

$696.04  Ans. 


$  687.45 
0.015 

343725 
68745 


6 


$10.31175 
1.7186 
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3.  Find  the  day  of  maturity,  and  amount  due,  having  given  face 
of  note,  $286.75;  date  of  note,  Aug.  6,  1807 ;  time,  4  mo. ;  and  rate 
of  interest,  4%. 

Day  of  maturity  is  4  mo.  after  Aug.  5,  1807  ;  that  is,  Dec.  6,  1807. 

Ans, 
4  mo.  $286.76 

0.02 
3 


•  0.02 


$3.82 
286.76 

$200.57  Ana. 


$  5.7350 
1.0117 


$3.8233 


4.  Find  the  day  of  maturity,  and  amount  due,  having  given  face 
of  note,  $044.40 ;  date  of  note,  Oct  20,  1807  ;  time,  3  mo.  ;  and  rate 
of  interest,  4^%. 

Day  of  maturity  is  3  mo.  after  Oct.  20,  1807 ;  that  is,  Jan.  20,  1808. 

Ans. 
3  mo.  $  044.40 

0.015 


$0,015 

$  10.62 
044.40 

$065.02  Ans. 


472200 
04440 


$14.16600 
3.5415 


$  10.6246 


5.  Find  the  day  of  maturity,  and  amount  due,  having  given  face 
of  note,  $  1262.72  ;  date  of  note,  Oct.  5,  1807  ;  time,  30  dy. ;  and  rate 
of  interest,  5J  %. 

Time  to  run  is  26  dy.  in  Oct.,  4  dy.  in  Nov. 
Hence,  day  of  maturity  is  Nov.  4,  1807.  Ana. 

30  dy.  $1262.72 

0.005 
12 


$0,005 


$5.70 
1262.72 

$1268.61  Ana. 


$6.31360 
0.5261 


$5.7875 


6.  Find  the  day  of  maturity,  and  amount  due,  having  given  face  of 
note,  $  1875.44 ;  date  of  note,  Dec.  16,  1807  ;  time,  6  mo.  ;  and  rate 
of  JDterest,  4  %. 
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Day  of  maturity  is  6  mo.  after  Dec.  16,  1897 ;  that  is,  June  16, 

1808.  Ana. 

6  mo.  $  1875.44 

0.03 


•  0.03 

937.51 
1875.44 

$  1912.95  Ana. 


%  56.2632 
18.7644 


•  37.5088 


7.  Find  the  day  of  maturity,  and  amount  due,  having  given  face  of 
note,  •  1521.87 ;  date  of  note,  Apr.  30,  1897  ;  time,  1  mo. ;  and  rate 
of  interest,  6  %. 

Day  of  maturity  is  1  mo.  after  Apr.  30,  1897 ;  that  is.  May  30, 
1897.  An8. 

1  mo.  •  1521.87  •  7.61 

0.005 


$0,005 


$7.60935 


1621.87 
$  1629.48  Am. 


8.  Find  the  day  of  maturity,  and  amount  due,  having  given  face  of 
note,  $2849.66;  date  of  note.  May  22,  1897;  time,  2  yr. ;  and  rate 
of  interest,  3}%. 

Day  of  maturity  is  2  yr.  after  May  22,  1897  ;   that  is,  May  22, 
1899.  Ans. 
Interest  on  $  1  for  2  yr.  at  3}%  is  $0.07. 

$2849.65  $199.48 

0.07  2849.65 


$  199.4766 


$3049.13  Ans. 


9.  Find  the  day  of  maturity,  and  amount  due,  having  given  face  of 
note,  $  1968.10 ;  date  of  note,  July  10,  1897  ;  time,  2  mo. ;  and  rate 
of  interest,  4J%. 

Day  of  maturity  is  2  mo.  after  July  10,  1897 ;  that  is,  Sept.  10, 

1897.  Ans. 

2  mo.  $1968.10 

0.01 


$0.01 

$14.76 
1968.10 

$1982.86  Ans. 


19.6810 
4.92025 


$  14.7601^ 
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Find  the  amount  due  Dec.  3,  1896,  on  the  following  demand  notes : 

10.   $875.18.  CoNcoKD,  N.  H.,  May  10,  1897. 

On  demand,  I  promise  to  pay  George  H.  Chick,  or  order.  Eight 
Hundred  Seventy-five  and  ^  Dollars,  with  interest  at  5%.    Value 

"^*^®^*  FUDKRICK   D.  SlBLST. 


yr. 

mo. 

dy. 

1898 

12 

3 

1897 

5 

10 

6        23 


1  yr.       6  mo.       23  dy. 


f0.06 
0.03 
0.003) 

$0,093} 


0.03        0.003} 


$875.18 
0.093} 

72931} 
262554 

787662 


6 


$82.12105} 
13.68684 


$68.43421 

$68.43 
875.18 

$943.61  Ah8. 


11.   $642.75.  Lakewood,  N.  J.,  Oct  25,  1897. 

On  demand,  I  promise  to  pay  Harry  Jones,  or  order.  Six  Handred 
Forty-two  and  ^  Dollars,  with  interest  at  4}  %.    Value  received. 

George  B.  Atkixs. 


yr.        mo.      dy. 

$642.75 

1898        12          3 

0.066} 

1897         10        25 

21425 

1           1          8 

385650 

385650 

1  yr.        1  mo.       8  dy. 

4' $42.63575 

$0.06       0.005       0.001} 

'     10.65894 

0.005 

$31.97081 

0.001} 

$31.98 

$0,066} 

642.75 

$674.73  Ans, 
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12.   $  1286.60.  Atlanta,  6a.,  Apr.  22,  1897. 

On  demand,  I  promise  to  pay  Clarence  E.  Garland,  or  order,  Twelve 
Hundred  Eighty-six  and  ^  Dollars,  with  interest  at  5^%.    Value 

Robert  Page. 


reoeived. 


yf. 

mo. 

dy. 

1898 

12 

3 

1897 

4 

22 

1 


11 


1  yr.       7  mo.       11  dy. 


$0.00      0.035 
0.035 
O.OOIJ 

$0.096{ 


0.001{ 


12 


$1286.50 
0.096} 

107208J 
771900 
1167860 


$124.67608^ 
10.38134 


$114.19474 

$114.19 
1286.60 

$1400.69  Ans. 


13.  $2548.25.  St.  Paul,  Mikk.,  June  17,  1897. 

On  demand,  I  promise  to  pay  Fred  Lacey,  or  order,  Twenty-five 

Hundred  Forty-eight  and  ^  Dollars,  with  interest  at  7%.    Value 

received.  ^sr  -a  xwr 

William  P.  Wibsman. 


$2648.26 
0.087} 

169883} 
1783776 
2038600 


yr. 

mo. 

dy 

1898 

12 

3 

1897 

6 

17 

16 


1  yr.       6  mo.       16  dy. 


$0.06 
0.026 
0.002} 

$0,087} 


0.026       0.002} 


6 


$223.39668} 
37.23276 


$260.62934 

$260.63 
2648.26 

$2808.88  Ans. 
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14.    $418.33. 


Oakland,  Cal.,  Dec.  23,  1897. 


On  demand,  I  promise  to  pay  Albert  J.  Farnham,  or  order,  Four 
Hundred  Eighteen  and  ^  Dollars,  with  interest  at  4}%.     Value 

^^^^''^^'  Austin  C.  Wiggin. 


yr. 

mo. 

<iy 

1898 

12 

3 

1897 

12 

23 

11 


11  mo. 


$0,055 
0.001  i 

$0,056} 


10 
10  dy. 


0.001} 


9418.33 
0.05} 

27888} 
209165 


4 


$23.705;J} 
5.9263 


§17.7790 

$17.78 
418.33 

9436.11  Ans, 


15.   $7486.46.  Watertown,  Ia.,  Apr.  16,  1898. 

On  demand,  I  promise  to  pay  Harry  D.  Smith,  or  order,  Seven 
Thousand  Four  Hundred  Eighty-six  and  ^  Dollars,  with  interest 

*^  ^%-  Frank  J.  Leavitt. 


yr- 

mo. 

dy 

1898 

12 

3 

1898 

4 

16 

7  mo. 


17 


17  dy. 


$7486.46 
0.037J 

623870i 
5240515 
2-245935 


6 


$0,036 
0.002J 

$0.037f 


0.002i 


$28:i23735| 
47.2062 


$236.0311 

$  236.03 
7486.45 


$7722.48  Ans. 
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Exercise  124.     Page  274. 

Find  the  day  of  maturity,  the  time  to  run,  the  discount,  and  the 
proceeds  of  the  following  notes,  without  grace  : 

1.   $750.  New  Yobk,  Jan.  1,  1897. 

Four  months  from  date,  T  promise  to  pay  to  the  order  of  James  Fay 
Seven  Hundred  Fifty  Dollars,  value  received. 
Payable  at  the  National  Bank  of  the  Republic. 
Discounted  at  6  %,  Jan.  12.  John  Fbat. 

Day  of  maturity  is  4  mo.  after  Jan.  1,  1897  ;  that  is.  May  1,  1897. 
Time  to  run  is  19  dy.  in  Jan.,  28  dy.  in  Feb.,  31  dy.  in  Mar.,  30  dy. 
in  Apr.,  1  dy.  in  May  =  109  dy. 
Discount  on  f  760  for  109  dy.  at  6%  =  18 J  x  $0.76. 

$0.76  $760. 

18^  11.35 


12i 
600 
76 


1738.06  Ans. 


6 


$  13.62^ 
2.27 


$11.35  Ans, 


2.   $4326.50.  BOSTOI7,  Mar.  4,  1807. 

Sixty  days  from  date,  I  promise  to  pay  to  James  Finn,  or  order. 
Four  Thousand  Three  Hundred  Twenty-five  and  ^  Dollars,  value 
received. 

Payable  at  the  Merchants  National  Bank. 

Discounted  at  5|%,  Mar.  8.  George  Bellows. 

Day  of  maturity  is  60  dy.  after  Mar.  4,  1897  ;  that  is.  May  3,  1897. 
Time  to  run  is  23  dy.  in  Mar.,  30  dy.  in  Apr.,  3  dy.  in  May  =  66  dy. 
Discount  on  $4326.50  for  56  dy.  at  6%  =  9 J  x  $4.3256. 


$4.3255 

a 

14418^ 

389295 


$4326.50 
37.01 

$4288.49  Ans, 


12 


$40.37131 
3.3643 


$37,007      $87.01.  Ans. 
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3.  #1900.  BicHMO!n>,  Va..  July  14,  1807. 

Ninety  days  from  date,  I  promise  to  pay  to  the  order  of  Peter  Bri^t 
Thirteen  Hundred  Dollars,  value  receiTed. 

Payable  at  the  First  National  Bank. 

Discounted  at  4  %,  Aug.  3.  Geobgb  Wugbt. 

I^y  of  maturity  is  90  dy.  after  July  14, 1897 ;  that  is,  Oct  12, 1897. 
Time  to  run  is  28  dy.  in  Aug.,  90  dy.  in  Sept.,  12  dy.  in  Oct  =  70 dy. 
Discount  on  $  laOO  for  70  dy.  at  6%  =  11}  x  f  1.30. 

91.30 
"I 


86} 
130 
130 


3 


$15.16} 
5.05^ 


91300. 
10.11 

91289.89  Ans. 


910.11  Am, 


4.   91456.30.  Charlestow,  S.  C,  Aug.  27,  1897. 

Three  months  after  date,  I  promise  to  pay  to  the  order  of  John 
George  Fourteen  Hundred  Fifty-six  and  ^  Dollars,  value  received. 

Payable  at  the  Second  National  Bank. 

Discounted  at  6%,  Sept.  10.  John  Waldobf. 

Day  of  maturity  is  3  mo.  after  Aug.  27,  1897  ;  that  is,  Nov.  27, 1897. 
Time  to  run  in  20  dy.  in  Sept,  31  dy.  in  Oct.,  27  dy.  in  Nov.  =  78  dy. 
Discount  on  9 1466.30  for  78  dy.  at  6%  =  13  x  9 1.4563. 


91.4563 
13 

43689 
14563 


6 


9  18.i);nu 
3.1553 


91456.30 
15.78 

91440.52  Ans. 


916.7766 
916.78.  Ans. 
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5.    $4550.36.  Baltimore,  Md.,  Nov.  10,  1897. 

ft 

Four  months  after  date,  I  promise  to  pay  to  the  order  of  John 
Callender  Four  Thousand  Five  Hundred  Fifty  and  ^  Dollars, 
value  received. 

Payable  at  the  National  Mechanics  Bank. 

Discounted  at  5}%,  Nov.  24.  James  Bartok. 

Day  of  maturity  is  4  mo.  after  Nov.  10,  1897 ;  that  is,  Mar.  10, 1898. 
Time  to  run  is  6  dy.  in  Nov.,  31  dy.  in  Dec,  31  dy.  in  Jan.,  28  dy. 
in  Feb.,  10  in  Mar.  =  106  dy. 
Discount  on  $4660.36  for  106  dy.  at  6%  =  17f  x  14.65036. 
94.56036 

m 


303357^ 
fS^  •4560.36 


12 


980.389691 


73.69 


Q-Q^^^  $4476.67  Ans, 


973.69055 
9  73.69.   Ans. 

6.   96000.  Chicago,  III.,  Dec.  23,  1897. 

Six  months  after  date,  we  jointly  and  severally  promise  to  pay  to 
John  Adams,  or  order,  Five  Thousand  Dollars,  value  received,  with 
interest  at  5  per  cent. 

Payable  at  the  Metropolitan  National  Bank. 

Discounted  at  4%,  Jan.  21,  1898.  William  Dunn, 

F.  R.  Crockett. 

Day  of  maturity  is  6  mo.  after  Dec.  23, 1897  ;  that  is,  June  23, 1898. 

-i™2^  96000. 

90.026  '   .26 

5000  ^^^' 

9125.000  96125.  amount  of  note. 

Time  to  run  is  10  dy.  in  Jan.,  28  dy.  in  Feb.,  31  dy.  in  Mar.,  30  dy. 
in  Apr.,  31  dy.  in  May,  23  dy.  in  June  =  153  dy. 

Discount  on  96125  for  153  dy.  at  6%  =  26.5  x  96.126;  at  4% 
=  17  X  95.125. 

95.126 

-— -^  9  6126. 

35875  QT  1 Q 

5125  ^'-^^ 


987.125  96037.87  Ans. 

987.13.  Ans. 
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Find  the  day  of  maturity,  the  time  to  run,  the  discount,  and  the 
proceeds  of  the  following  notes,  with  grace  : 

7.  14760.  Milwaukee,  Wis.,  Jan.  1,  1897. 

Ninety  days  after  date,  I  promise  to  pay  to  the  order  of  James  Pike 
Four  Thousand  Seven  Hundred  Sixty  Dollars,  value  received. 

Payable  at  the  Wisconsin  National  Bank. 

Discounted  at  ^%y  Feb.  15.  William  Clement. 

Day  of  maturity  is  93  dy.  after  Jan.  1,  1897  ;  that  is,  Apr.  4,  1897. 
Time  to  run  is  13  dy.  in  Feb.,  31  dy.  in  Mar.,  4  dy.  in  Apr.  =  48  dy. 
Discount  on  $4700  for  48  dy.  at  6%=8x$4.76  ;  at  4i%  =  6xf4.76. 


(14.76 
6 

$28.66  An8, 


$4760. 
28.56 

$4731.44  Ans, 


8.   $2017.86.  St.  Paul,  Minn.,  Jan.  14,  1897. 

Three  months  after  date,  I  promise  to  pay  to  the  order  of  John 
Brown  Two  Thousand  Seventeen  and  ^\  Dollars,  value  received. 

Payable  at  the  German- American  National  Bank. 

Discounted  at  7  %,  Mar.  1.  Timothy.  Bruce. 

Day  of  maturity  is  3  mo.  3  dy.  after  Jan.  14, 1897  ;  that  is,  Apr.  17, 
1897. 

Time  to  run  is  30  dy.  in  Mar.,  17  dy.  in  Apr.  =  47  dy. 

Discount  on  $  2017.85  for  47  dy.  at  6%  =  7J  x  $2.01786. 

$2.01785 

7i 


1081 54^ 
1412495 


6 


16.80049i 
2.6344 


$2017.85 
18.44 

$1999.41  Ana. 


$  18.4408 

$18.44.  Ans. 
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9.  99040.  Galveston,  Tex.,  Jan.  10,  1897. 

Sixty  days  from  date,  I  promise  to  pay  to  the  order  of  Charles 
Carroll  Nine  Thousand  Forty  Dollars,  value  received. 

Payable  at  the  First  National  Bank. 

Discounted  at  5|  %,  Feb.  16.  Jambs  Monroe. 

Day  of  maturity  is  63  dy.  after  Jan.  19, 1897  ;  that  is.  Mar.  23, 1897. 
Time  to  run  is  12  dy.  in  Feb.,  23  dy.  in  Mar.  =  36  dy. 
Discount  on  |0040  for  36  dy.  at  6%  =  5}  x  19.04. 


e0.04 

^ 

768J 
4620 


12 


$62.73J 
4.391 


$9040. 
48.34 

98991.66  Am, 


948.34  Ans, 


10.   $216.  Augusta,  Me.,  Jan.  28,  1897. 

Thirty  days  after  date,  I  promise  to  pay  to  the  order  of  James  Fogg 
Two  Hundred  Fifteen  Dollars,  value  received. 

Payable  at  the  Maine  National  Bank. 

Discounted  at  6%,  Feb.  3.  John  Moses. 

Day  of  maturity  is  33  dy.  after  Jan.  28,  1897  ;  that  is.  Mar.  2, 1897. 
Time  to  run  is  26  dy.  in  Feb.,  2  dy.  in  Mar.  =  27  dy. 
Diflcount  on  $216  for  27  dy.  at  6%  =  4.6  x  $0,216. 


$0,216 
4.6 

1076 
860 

$0.9676 


$216. 
0.97 

$214.03  Ans. 


$0.97.  Ans. 
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11.   92216.86.  Omaha,  Neb..  Dec.  16,  1897. 

Ninety  days  after  date,  I  promise  to  pay  to  the  order  of  F.  C.  Green 
Two  Thousand  Two  Hundred  Sixteen  and  ^  DoUars,  value  received. 
Payable  at  the  Omaha  National  Bank. 
Discounted  at  7%,  Jan.  8,  1898.  W.  C.  Colbubn. 

Day  of  maturity  is  03  dy.  after  Dec.  16,  1897 ;  that  is,  Mar.  18, 
1898. 
Time  to  run  is  23  dy.  in  Jan.,  28  dy.  in  Feb.,  18  dy.  in  Mar. =69  dy. 
Discount  on  $2216.86  for  69  dy.  at  6%  =  11.6  x  $2.21686. 

$2.21686 
11.6 


1108426  $2216.86 
221686  ^^"^^ 

221686  $2187.11  Ans. 
6 


$25.493776 
4.24896 


$29.74273      $2974.  Ans, 

Find  the  proceeds  of  the  following  drafts,  with  grace : 

12.  Draft  for  $620  at  60  days;  rate  of  discount  6%;  exchange  |%. 

Discount  on  $620  for  63  dy.  at  6%  =  10^  x  $0.62  =  $6.61. 

Exchange  =  J%  of  $700  =  $0.88. 

Total  discount  =  $6.61  +  $0.88  =  $7.39. 

Proceeds  =  $620  -  $7.39  =  $612.61.    Ans. 

13.  Draft  for  $890  at  90  days ;  rate  of  discount  4^% ;  exchange  ^%. 

Discount  on  $890  for  93  dy.  at  6%  =  16.5  x  $0.89. 

$0.89 
16.5 

446 
446 
89 


$13,796 
3.44876 


$10.34625 
Exchange  =  J%  of  $900  =  $2.26. 
Total  discount  =  $10.35+  $2.26  =  $12.60. 
Proceeds  =  $890  -  $12.60  =  $877.40.   Ans. 
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14.  Draft  for  $12,500  at  60  days;  rate  of  discount  6%;  exchange  15 
cents  on  $  1000. 

Discount  on  $12,500  for  63  dy.  at  6%  =  10.5  x  $12.50. 

912.50 
10.5 


6250 
1250 


6 


$131,250 
21.875 


$  109.375 
Exchange  =  12^  x  $0.15  =  $1.88. 
Total  discount  =  $100.38  +  $1.88  =  $111.26. 
Proceeds  =  $12,600 -$111.26  =$12,388.74.  Ana, 

15.  Draft  for  $1260  at  30   days;   rate   of   discount   5)%;   ex- 
change i%. 

Discount  on  $1260  for  33  dy.  at  6%  =  5.5  x  $1.26. 

$1.26 
5.5 


630 
630 


12 


$6,930 
0.5775 


$6.3525 
Exchange  =  i%  of  $1300  =  $1.63. 
Total  discount  =  $6.35  +  $  1.63  =  $7.98. 
Proceeds  =  $1260 -$7.98  =  $1252.02.   Ana. 

16.  Draft  for  $1430  at  3  months;   rate  of   discount   6%;  ex- 
change J%. 

3  mo»  3  dv. 


$0,015        0.0005 

0.0005 
$0.0155 


Exchange  =  i%  of  $  1500  =  $3.76. 

Total  discount  =  $22.17  +  $3.75  =  $25.92. 

Proceeds  =  $  1430  ~  $  25. 92  =  $  1404.0^.   Aus. 


$1430 

0.0155 

7150 

7150 

1430 

$22.1650 
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17.  Draft  for  9 1875  at  4  months ;   rate  of   discount  5  % ;    ex- 
change J%. 

4  nio.       3  dy. 


90.02        0.0005 
0.0005 


$0.0205 


91875 
0.0205 
9375 
3750 


6 


938.4375 
6.40625 


9  32.03125 


Exchange  =  |%  of  91900  =  92.38. 

Total  discount  =  932.03  +  92.38  =  934.41. 

Proceeds  =  9 1875  -  934.41  =  9 1840.59.   Ans, 

18.   Draft  for  922,843  at  60  days  ;  rate  of  discount  4|%  ;  exchange 
25  cents  on  91000. 

Discount  on  922,843  for  63  dy.  at  6%  =  10.5  x  922.843. 

922.843 
10.5 


114215 
22843 


9239.8515 
59.9629 


9179.8886 
Exchange  =  22.9  x  90.25  =  95.73. 
Total  discount  =  9179.89  +  95.73  =  9185.62. 
Proceeds  =  922,843  -  9 185.62  =  922,657.38.  Ans. 

19.  Draft  for  918,000  at  2  months;  rate  of  discount  5%;  ex- 
change J%. 

2  mo.         3  dy. 


90.01        0.0005 
0.0005 


90.0105 


90.0105 

18000 
840000 
105 


6 


9189. 
31.50 


Exchange  =  J%  of  918,000  =  922.50. 
Total  discount  =  9 157.50  -f  922.50  =  $  180. 
Proceeds  =  918,000  -  9180  =  917,820.  Ans. 


9157.50 


teachers'  edition. 


461 


20.   Draft  for  $3437.50  at  90  days;    rate  of  discount  5%;  ex- 
change  J%. 

Discount  on  $3437.60  for  93  dy.  at  6%  =  15.6  x  $3.4376. 

$3.4375 
16.6 

171875 
171876 
34376 


6 


$  63.28126 
8.8802 


$44.4010 

Exchange  =  i%  of  $3600  =  $8.76. 

Total  discount  =  $  44.40  +  $  8.75  =  $  63.16. 

Proceeds  =  $3437.50  -  $63.16  =  $3384.36.  Ans, 

21.   Draft  for  $1287.60  at  60  days;   rate  of  discount  4}%;   ex- 
change f%. 

Discount  on  $  1287.50  for  03  dy.  at  6  %  =  10.6  x  $  1.2875. 

$1.2875 
10.6 


64375 
12876 


4 


13.51875 
3.37969 


$10.13906 
Exchange  =  }  %  of  $  1300  =  $  4.88. 
Total  discount  =  $  10.14  +  $4.88  =  $  16.02. 
Proceeds  =  $  1287.60  -  $  15.02  =  $  1272.48.  Ans. 

22.   Draft  for  $  866.66  at  3  months ;    rate  of  discount  6  % ;   ex- 


change J  %. 

3  mo.  3  dy. 


$0,016 
0.0005 

$0.0156 


0.0006 


$  866.65 
0.0166 

433326 
433325 
86666 


6 


13.433075 
2.23884 


11.19423 


Exchange  =  |  %  of  $  900  =  $  1.13. 

Total  discount  =  $11.19  +  $1.13  =  $12.32. 

Proceeds  =  $  866.66  -  $  12.32  =  $  854,33.  Am, 


462 


ADVANCED    ARITHMBTIC. 


Bzercise  125.     Page  277. 


1.  Find  the  present  worth  of 
$600  due  in  11  mo.,  if  money  is 
worth  6  %. 


11  mo. 


6 


0.066 
0.009} 


600 


$0,046) 
3000 


1.045}      '  6.276 

478.08 

6276)3000000. 
25100 


=  $478.09.  Ans. 


49000 
43925 

60760 
60200 


65000 
60200 

4800 


2.  Find  the  present  worth  and 
discount  of  $  33^^.62  due  in  2  yr., 
if  money  is  worth  4}%. 

Amount  of  $  1  for  2  yr.  at  4}% 
is  $  1.09. 

^  3.3.34.62 


1.09 

3059.28 

109)333462. 
327 

646 
646 


=  $3069.28.  Ans, 


1012 
981 


310 
218 

920 
872 

48 


3.334.62 
3059.28 


3.  Find  the  present  worth  and 
discount  of  $4261.33  due  in  1  yr. 
6  mo.,  if  money  is  worth  6%. 

Amount  of  $  1  for  1  yr.  6  mo. 
at  6%  is  $1.09. 
4261.33 


$ 


1.09 
3909.47 


=  $3909.48.  Ans. 


109)426133. 
827 

991 
981 


1033 
981 


620 
436 


840           $4261.a3 
763             3909.48 

77            $361.85  Ans. 

4.  Find  the  present  worth  and 
discount  of  $  2416.60  due  in  7  mo., 
if  money  is  worth  6%. 
7  mo. 

6 

a  o.o;^ 

0.006} 

J  2416.60  _c 
1.029} 

$  0.029} 

.14499^^2348.02. 
^•^^^                Ans. 

2348.01 

6176)14499000. 
12360 

21490 
18525 


29660 
24700 

49500 
49400 


$275.34  Ans. 


10000  $2416.60 
6176   2348.02 

3825    $68.48  Ans. 
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5.  Find  the  present  worth  of 
$678.40  due  in  16  mo.,  if  money 
is  worth  4^  %. 

16  mo. 
4 


0.08 
0.02 


a  0.06 

$?Z§i2  =  |640.  Ana. 
'  1.06 

640 
106)67840 

6;^ 

424 
424 


0 


6.  Find  the  present  worth  and 
discount  of  $574.17  due  in  2  yr. 
3  mo.,  if  money  is  worth  5|%. 


2yr. 


3  mo. 


10.12 
0.015 


0.015 


0 


90.135 
0.015 


$0.12 


$^^^i^=  $512.65.  Afis, 
1.12 

512.65 

112)57417. 
560 


141 
112 


297 
224 

730 
672 

580 
660 

20 


$574.17 
512.65 

$61.52  Ans. 


7.  Find  the  present  worth  and 
discount  of  $625.13  due  in  8  mo., 
if  money  is  worth  4  %. 

8  mo. 
3 


$0.04 

o.ou 


9 


625.13 


$0.02f 

=  $1?!^  =  $608.89. 

Ans, 


1.02*  3.08 

608.89 

308)187539. 

1848 

2739 
2464 


2760 
2464 


2860 
2772 

88 


$625.13 
608.89 

$  16.24  Ans. 


8.  Find  the  present  worth  and 
discount  of  $715.20  due  in  1  yr. 
4  mo.,  if  money  is  worth  3}%. 
1  yr. 4  mo. 


$0.06 
0.02 

12 1  $0.08 

$0.00f 

$0.04J 


0.02 


9 


715.20 


1.04*       "    3.14 
683.31 

314)214560. 
1884 

2616 
2512 


$?1^=:  $683.31. 


Ans, 


1040 
942 


980 
942 


380 
814 


S  715.20 
683.31 
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1.    Find  the  exact  interest  at 
6  7,  ou  ^♦;to.74  for  2.»  days. 


6  2^>_ 


14 

46HJI 
e(ri74 
277fXl« 


0.0t*621 
O.Oiy.*52 
O.OU01*6 


928.4r>87a 
128.47.  Am, 


2.  Find  the  exact  interest  at 
6%  on  $l472.:i»  from  Jan.  7, 
1H97  to  Oct  4,  1897. 


24 

28 

31 

30 

31 

JJO 

31 

31 

30 

4 

fl  [^70 

'  46 


$1.47238 
45 

7:W190 

5H80r,2 

^()d.2i>710 


$66.2571 

$0.6625 
0.2208 
0.0220 
0.0022 

$0.11075 

$65.3496 

$65.35.  Ans. 


3.  Find  the  exact  interest  at 
6%  on  $1247.75  frrun  Mar.  4, 
1897  to  Dec.  22,  1897. 


27 
30 
31 
30 
31 
31 
30 
31 
30 
22 
6.293 
48| 


$1.^4775 

$60.9(3179 

48i 

$0.00d31 

ia^:9i 

0.20310 

998200 

0.fi2«i3l 

499100 

0.00203 

$6U.93179i 

$0.83475 

$00.09704 

60.10.  Ans 

4.  Find  the  exact  interest  at 
6%  on  $1898.48  from  Feb.  26, 
lb97  to  Aug.  12,  1899. 


2 
31 
30 
31 
30 
31 
12 


$  1.89848 
27i 

158206J 
1328936 
379696 


$52.81102 

$0.52841 
0.17613 
0.01761 
0.00176 


$52.84102}        $0.72301 


6  107 


274 

2yr. 
•  012 


$52.11711 


$  1898.48 
0.12 


379696 
189848 

$227.8176 

$227.82 
62.12 

$279.94   Ans. 
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Exercise  127.    Page  279. 

1.   Find  Die  amount  at  annual  interest  of  $  1247.75  for  3  yr.  5  mo. 
10dy.,at6%. 


3  yr.      -6  mo.        10  dy. 


$0.18        0.025 

0.001} 

0.025 

0.001} 

10.206} 

yr.        mo.        dy. 

2           5           10 

1.           5           10 

5           10 

4            4 

4  yr.       4  mo. 

0 

$0.24        0.02 

0.02 

$0.26 


$1247.75 
0.20} 

83183} 
2496500 

$257.8683} 

$1247.75 
0.06 

$74.8650 

$74.87 
0.26 

44922 
14974 

$19.4662 

$267.87 
19.47 

$277.34 
1247.75 

$  1525.09  Ans, 


2.   Find  the  interest  due  on  $987.25  in  4  yr.  9  mo.  6  dy.,  interest 
at  4  %,  payable  annually. 


4yr. 


9  mo. 


6dy. 


$0.24 
0.045 
0.001 

$0,286 


0.045 


0.001 


$987.25 
0.286 

592350 
789800 
197450 


yr. 
3 
2 
1 


mo. 
9 
9 
9 
9 


dy. 

6 
6 
6 
6 


$282.  .35350 
94.1178 


9 


0 


24 


9  yr.        24  dy. 

$0.54        0.004 
0.004 


$  188.2357 

$987.25 
0.04 

$39.4900 

$39.49 
0.544 


$0,544 


16796 
15796 
19746 


$188.24 
14.32 
$202.56  Ans. 


3 


$21.48256 
7.16085 


^V^.^^^ZVV 
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3.   Find  the  interest  due  on  $  742.60  in  6  yr. 
at  4J%,  payable  annually. 

5yr.       11  mo.      27  dy. 


90.30 
0.055 
0.0046 

9  0.3595 


0.055       0.0045 


yr. 

4 
3 

mo. 

dy 
27 
27 

2 

27 

1 

27 
27 

14 

15 

14  yr.      11  mo.      15  dy. 
$0.84       0.055       0.0025 

0.055 

0.0026 

$0.8075 

$200.22 

22.60 

$222.72  Ans, 


11  mo.  27  dy.,  interest 


$742.00 
0.3506 

371300 
668340 
371300 
222780 


4 


$266.064700 
66.7412 


$200.2235 

$742.60 
0.045 

371300 
297040 

$33.41700 

$33.42 
0.8976 

16710 
23394 
30078 
26736 


4 


$29.994450 
7.49861 


$  22.49584 


4.  Find  the  interest  due  May  19,  1898,  on  a  note  dated  Dec.  26, 
1894,  for  $1224.60,  with  interest  payable  annually,  at  5%,  if  no 
interest  has  been  paid. 

yr.  mo.      dy. 

1898  5  19 

1894  12  26 


3            4 

23 

3  yr.       4  mo. 

23  dy. 

$0.18        0.02 
0.02 
0.003]^ 

$0.203t 

0.003t 

yr.          mo. 
2             4 
1             4 
4 

dy. 

23 
23 
23 

$1224.60 
0.20^ 


102050 
367380 
244920 


6 


$249.61430 
41.6024 


2 


$208.0119 


$1224.60 
0.06 

$61.2300 


teachers'  edition. 


467 


4  jr.        2  mo.        9  dy. 


•0.24 
0.01 
0.0015 

•0.2616 


0.01        0.0015 


•206.01 
12.83 

$220.84  Ana. 


6 


•  61.23 
0.2616 

30616 
6123 
30616 
12246 


15.399346 
2.56656 


•  12.83278 


5.  Find  the  amount  due  May  27, 1898,  on  a  note  dated  Jan.  4, 1896, 
for  $215.50,  with  interest  payable  annually  at  6}%,  it  no  interest  has 
been  paid. 


yr. 

mo. 

dy 

1898 

5 

27 

1896 

1 

4 

23 


2  yr.        4  mo.       23  dy. 


•0.12 

0.02 

0.003^ 
•0.143) 


0.02        0.0032 


yr. 
1 


mo. 

4 
4 


dy. 

23 

23 


9        16 


1  yr.         9  mo.        16  dy. 
•  0.06        0.045        0.002f 
0.045 
0.0021 
•0.107f 

•  28.41 

1.17 

•29.58 

215.50 

•245.08    Ans. 


12 


•215.50 
0.143} 

17958J 
64650 
86200 
21550 


•  30.99608) 
2.583 


•28.413 

•215.50 
0.055 


107750 
107750 

•  11.85250 

•  11.85 
0.107f 

790 
8295 
1185 


12 


•  1.27586 
0.10632 


$lA6a^ 
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6.  Find  the  amount  due  Jan.  16, 1897,  on  a  note  dated  Jan.  8, 1895, 
for  $3116.20,  with  interest  payable  annually  at  6%,  if  no  interest  has 
been  paid. 

•3116.20 
0.121i 

103840 
311620 
623040 
311520 


yr. 
1897 

mo. 

1 

dy. 

16 

1895 

1 

8 

0 


8 


2yr. 


8dy. 


$0.12 

o.oou 

10. 121 J 


O.OOli 


1 


mo. 
0 


dy. 

8 
8 


0        16 


6 


$377.97760 
62.9963 


$314.9813 

$3116.20 
0.06 

$165.7600 


1  yr.         16  dy. 


$0.06 

0.0021 
$0,062} 


0.002} 


6 


$156.76 
0.062} 

10384 
31152 
93456 


$9.76096 
1.62682 


$8.13414 

$314.98 
8.13 

$323.11 
.3115.20 


$34.38.31    Ans, 
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EzerdM  128. 

1.  FiDdtheamoantoE93Gfi.li5 
for4yr,,at6%coiupomnl  iute 


2.  FindtheamountoH637.60 
(or  2  yr.  6  mo.,  at  4%  compound 
interest. 

1037.60 
0.04 


•  13.7U04 
680.62 

$T0:].;{1  Ant. 


Page  280. 

3.    Find'  the  compound  inti 
n  9800  for  3  yr.  9  mo.,  at6; 
$800. 

0-oe 

$48. 
BOO. 


34iJ.U7045 
862.81 
9  oy5.6i) 

800. 
9  105.69  An$. 
4.  Find  the  compound  i: 
■n  $30.35  (or  4  yr.  Brno.,  a 


0.05 

$2.0680 

$0.0375 

41.32 

$47.84 

$43.30 

0.M75 

0.06 

23020 

«  2.1006 

33488 

43.30 

14852 

$45,50 

91.TM000 

0.06 

47.84 

$2.2780 

$49.63 

46.56 

39.35 

»A1.>14 

%Vi.1.*  At* 
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5.  Find  the  compoand  interest 
on  $  300  lor  2  yr.,  at  4  %  interest 
being  compounded  semi-annually. 

The  interest  is  2%  semi-annu- 
aUy. 

#300. 
0.02 


•  6. 
800. 


•  306. 
0.02 

306. 

•  312.12 

0.02 

•  6.2424 
812.12 


•  318.36 

0.02 

•  6.3672 
318.36 


•  324.73 
300. 


•  24.73  Ans, 


#625. 
0.0126 

2625 
1050 
625 

•  6.6625 

525. 


•  531.66 
0.0126 

265780 
106312 
53156 

•  6.644500 
531.56 


•  538.20 
0.0126 

269100 
107640 
53820 

•  6.727500 
538.20 


•  544.03 
0.0125 

272465 
108086 
54403 

•  6.811625 
544.93 


•  551.74 
0.0125 

275870 
110348 
55174 

•  6.806750 
551.74 


6.  Find  the  compound  inter- 
est on  •525  for  1  yr.  6  mo.,  at 
5%,  interest  being  compounded 
quarterly. 

The  interest  Is  1J%  quarterly. 


•  558.64 
0.0126 

279320 
111728 
55864 

•  6.983000 
558.64 


565.62 
525. 


•  40.62  Ans. 
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7.  Find  the  compound  interest  on  9 10,000  f or*6  mo.,  at  6  %,  interest 
being  compounded  monthly. 

The  interest  is  |  %  monthly. 

$10000. 
0.006 


$50,000 
10000. 


$10060. 
0.006 

$60,260 
10060. 

$10100.26 
0.006 

$50.60125 
10100.26 


$10160.76 
0.006 

$50.75376 
10160.75 


$10201.60 
0.006 

$51.00750 
10201.50 


$  10252.51 
0.005 

$51.26256 
10252.51 


$10303.77 
10000. 


$303.77  An8, 


EzerclBe  129.    Page  282. 

1.  A  note  of  $618.75,  dated  Apr.  17,  1897,  payable  on  demand, 
bears  the  following  endorsements :  June  6,  $  126.60  ;  Aug.  20,  $  137.26  ; 
Nov.  17,  $210.    What  is  due  Jan.  1,  1898,  reckoning  interest  at  6%? 

yr.    mo.  dy.         yr.    mo.  dy.         yr.    mo.  dy.         yr.     mo.    dy. 
1898     1       1         1898      1       1         1898      1       1        1898       1       1 
1897      4      17         1897      6       5         1897      8      20        1897      11      17 


8      14 

8  mo.     14  dy. 
$0.04    0.002^ 

0.002t 
$0,042^ 


6      26 

6  mo.     26  dy. 
$Oj03    0.004i 

0.004t 
$  0.034| 


U 


14 


4  mo.     11  dy.         1  mo.      14  dy. 


0.02    0.0011 
0.0014 


$  0.02H 


$0,005    0.002( 
0.0021 
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•  618.75 

•   ♦  126.50 

•  137.25 

$210. 

0.042j^ 

0.034^ 

0.021^ 

0.007^ 

20625 

4216} 

11437i 

70 

123750 

50600 

13725 

1470 

247500 

37950 

27450 

$1,540 

$26.19375 

$4.34316} 

•  2.996621 

210. 

618.75 

126.60 

137.25 

$211.54 

9644.94 

9  130.84 

•  140.25 

$130.84 

$644.94 

140.26 

482.63 

211.54 

$162.31  Ans, 

$482.63 


2.  A  note  of  $  1000,  dated  Apr.  1,  1897,  payable  on  demand,  with 
interest  at  5  %,  bears  the  following  endorsements :  May  6,  $  200 ; 
July  5,  $  226.37  ;  Oct.  18,  $  322.     What  is  due  Jan.  1,  1898  ? 


1898 

mo.  dy. 
1      1 

yr. 
1898 

mo.  dy. 
1      1 

yr.     mo.  dy. 
1898      1      1 

yr. 
1898 

mo.  dy. 
1       1 

1897      4      1 

1897      5      6 

1897      7      5 

1897     10     18 

9      0 

7    25 

5    26 

2     13 

9  mo. 

7  mo.      25  dy. 

5  mo.      26  dy. 

2  mo.      13  dy. 

$0,045 

$0,035    0.004i 

0.004i 
$0.039J 

$0,025    0.004} 

0.004} 
$  0.029} 

$0.01      0.002} 

0.002} 
$0,012} 

$0,046 

1000 

$0,039} 
200 

$225.37 
0.029} 
7512} 
202833 

$322. 
0.012} 

6 

$46,000 
7.50 

33} 
7800 

53} 
644 

$37.50 

6 

$7,833} 
1.305 

46074 

322 

1000. 

6 

$6.61085} 
1.1018 

6 

$3,917} 

$  1037.60 

$6,528 

0.653 

200. 
$206.53 

• 

$5.5090 

225.37 

230.88 

• 

$3,264 

322. 

325.26 

$206.53 
230.88 

$1037.50 
762.67 

J25.26 

$274.83  Ans 

■ 

$  702.67 
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3.  A  note  of  f  835.26,  dated  July  1,  1897,  payable  on  demand,  with 
interest  at  4J%,  bears  the  following  endorsements :  Aug.  20,  $  157.60  ; 
Sept.  21,  $  180.25  ;  Oct.  5,  |200  ;  Dec.  1,  f  80.  What  is  due  Jan.  1, 
1898? 


yr.    mo.  dy 
1898     1     1 
1897     7     1 
6    0 

.     yr.    mo.  dy. 
1898     1     1 
1897     8  20 
4   11 

yr.    mo.  dy. 
1898     1     1 
1897     9  21 
3   10 

yr. 
1898 
1897 

mo.  dy. 

1  1 
10    6 

2  26 

yr.  mo.  dy. 
1898    1    1 
1897  12    1 
1    0 

6  mo. 

4  mo.     11  dy. 

3  mo.    10  dy. 

2  mo.  26  dy. 

1  mo. 

$0.03 

$836.25 
0.03 

$0.02    0.0011 

O.OOlJt 
$0,021} 

$157.60 

0.02U 

13125 

16750 

$0,016  0.001} 

0.001} 
$0,016} 

$  180.25 
0.01} 

$0.01    0.004} 

0.004} 
$0,014} 

$0,014} 
200 

{ 

$0,005 

$80. 
0.005 

4 

$25.0576 
6.2644 

12016} 
18025 

66} 
2800 

4  $0,400 
0.10 

$18.7931 

31600 

4 

$3.0041} 
0.751 

4 

$  2.866} 
0.716 

$0.30 

836.26 

4 

$3.43876 
0.85969 

80. 

$854.04 

$2,253 

$2.15 

$80.30 

$ 

$2.57906 

157.50 

160.08 

180.25 
$182.50 

200. 
$202.16 

$  160.08 

182.50 

202.16 

80.30 

$864.04 

625.03 

$229.01 

Ans. 

$626.03 

4.  A  note  of  $1247.50,  dated  Mar.  10,  1897,  payable  on  demand, 
with  interest  at  5%,  has  the  following  endorsements:  $350.40,  Apr.  14, 
1897 ;  8212.86,  June  16,  1897  ;  $316.45,  Aug.  25,  1898.  What  is  due 
Oct.  18,  1897  ? 


yr.  mo.  dy. 
1897  10  18 
1897      3    10 

7      8 


yr.    mo.  dy. 

1897    10    18 

1897      4     14 

6      4 


7  nio.      8  dy.        6  mo.     4  dy.  4  mo. 


yr.    mo.  dy. 
1897     10    18 
1897      6    16 
4      2 

2dy. 


$0,036    0.001} 

0.001} 
$0,036} 


$0.03    0.000} 

0.000} 
$  0.030} 


0.02    0.000} 
0.000} 


$0,020^ 


yr.     mo.  dy. 

1897     10    18 

1897      8    26 

1    23 

1  mo.     23  dy. 
$0,006    0.003} 
0.003} 
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$  1247.50 

$350.40 

$212.85 

0.0361 

0.0301 

0.020} 

41583} 

23360 

7095 

748500 

1051200 
6  $  10.74560             6 

425700 

374250 

$4.3279o 

6  $45.32583} 

1.7909 
$8.9547 

0.72132 

7.5543 

$3.60663 

$37.7715 

350.40 

212.85 

1247.60 

$359.35                    $216.46 

11285.27 

$359.35 

$  1285.27 

216.46 

894.59 

818.78 

$390.68  Ah8 

$316.45 
0.0081 
26370} 
263160 


6 


$2.79630{ 
0.4659 


$2.3294 
316.45 


$318.78 


$894.59 

5.  A  note  of  $1648.25,  dated  Jan.  22,  1897,  payable  on  demand, 
with  interest  at  5%,  bas  the  following  endorsements:  $212.60,  Mar.  1, 

1897  ;  $  168.40,  May  26,  1897  ;  $244.40,  Aug.  4,  1897  ;  $  744.80,  Ck^  1, 
1897.    What  is  due  Jan.  22,  1898  ? 

yr.  mo.  dy.      yr.  mo.  dy.      yr.  mo.  dy. 

1898  1    22      1898   1    22      1898   1    22 
1897   1    22      1897   3      1       1897   5    26 


yr.  mo.  dy. 
1898   1    22 
1897   8      4 


yr.  mo.  dy. 

1896  1   22 

1897  10     1 


1  0 


0  10    21  7    26 

10  mo.  21  dy.     7  mo.  26  dy. 


5    18 
5  mo.  18  dy. 


3  mo. 


3  21 
21  dy. 


$0.06      $0.05  0.0035    $0,035  0.004}    $0,025  0.003    $0,015  0.0035 


0.0035 


0.004} 


$0.0535  $0,039} 

$1648.25  $212.60  $168.40 

0.0535 


0.06 


6 


$98.8950 
16.4825 


$82.4125 
1048.25 


106300 
63780 
106300 


0.a39} 
5613} 
151560 
50520 


o.oas 

$0,028 

$244.40 
0.028 
195520 
48880 


6 


6 


$  1730.66 


a  11.374100 
1.8957 


6 


$6.62373} 
1.10395 


$6.84320 
1.1405 


0.0035 
$0.0185 

$744.80 
0.0185 
372400 
595840 
74480 


6 


$9.4784 
212.60 


85.51978 
168.40 


$5.7027 
244.40 


$13.778800 
2.2965 


$222.08 

$222.08 
173.92 
250.10 

756.28 

$  1402.38 


$173.92 


$250.10 

$1730.66 
1402.38 


$  11.4823 
744.80 
$756.28 


$328.28  Ans. 
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Ezerolse  130.    Page  284. 

1.  A  note  of  9  2000,  dated  Jan.  22,  1896,  and  drawing  interest  at 
6%,  had  the  following  endorsements :  May  20,  1896, 1 100  ;  July  20, 
1896,  9325;  Nov.  2,  1896,  $20;  Dec.  23,  1896,  $125.  Find  the 
balance  due  Mar.  1,  1897. 

•  0.019} 
2000 

13331 
38000 

$39.333i 
2000. 


yr. 

1896 

mo. 
5 

dy. 
20 

1896 

1 

22 

3 

28 
0.019} 

yr. 

1896 

mo. 

7 

dy. 

20 

1896 

5 

20 

2 

0 
0.01 

yr. 

1896 

mo. 
11 

dy. 

2 

1896 

7 

20 

3 

12 
0.017 

yr. 
1896 

mo. 
12 

dy. 

23 

1896 

11 

2 

1 

21 
0.0086 

yr. 

1897 

mo. 
3 

dy. 

1 

1896 

12 

23 

2 

8 
0.011} 

$2039.33 
100. 

$  1939.33 
0.01 

$19.3933 
1939.33 

$1958.72 
325. 

$1633.72 
0.017 

1143604 
163372 

$27.77324 

Payment  less  than  interest. 

$1633.72 
0.0086 

816860 
1306976 


$13.886620 

27.77 
1633.72 


$  1675.38 
$20 +  $126=      145. 

$1530.38 
0.011} 

51012} 
153038 
153038 


$17.34430} 
1530..38 


$1^41  .Tl  Au%. 
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2.  A  note  of  §1662.50,  dated  Jan.  15,  1896,  and  drawing  interest 
at  5}%,  had  the  following  endorsements:  Apr.  30,  1896,  §25  ;  June 
24,  1896,  §25;  Sept.  2,  1896,  §625;  Jan.  30,  1897,  §700.  Find  the 
balance  due  May  12,  1897. 


yr. 

1896 
1896 


mo. 
4 
1 


dy. 

30 
15 


3 


15 
0.0176 


12 


§1662.50 
0.0176 

831250 
1163760 
166250 


§29.093760 
2.42448 


§26.66927 


yr. 
1896 
1896 


mo. 
6 
4 


dy. 

24 
30 


1 

24 
0.009 

yr. 

1896 
1896 

mo. 
9 
6 

dy. 

2 
24 

2 

8 
0.011} 

yr. 
1897 
1896 

mo. 

1 
9 

dy. 

30 

2 

4 

28 
0.024} 

yr. 

1897 
1897 

rao. 
5 
1 

dy. 

12 
30 

3 


12 
0.017 


Payment  less  than  interest 


§1662.50 
0.009 


12 


§  14.96250 
1.2469 


§13.7156 
26.6693 
1662.50 


25 +  §25 

§  1702.88 
50. 

12 

§1652.88 
0.011} 

56096 
165288 
165288 

§18.73264 
1.56105 

§ 

§17.17159 
1652.88 

1670.05 
625. 

§ 

1045.05 
0.024} 

12 


69670 
418020 
209010 

§25.77790 
2.1481 


§23.6298 
1045.05 


§  1068.68 


^  1068.68 
700. 

§368.68 
0.017 

258076 
36868 


12 


§6.26766 
0.52229 


§6.74527 
368.68 


§374.43  ^fw. 
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3.  A  note  of  $4660,  dated  Jan.  22,  1896,  and  drawing  interest  at 
6%,  had  the  following  endorsements:  Jan.  11,  1897,  $2000 ;  Aug.  31, 
1897,  $500;  Jan.  15,  1898,  $1200;  Mar.  4,  1898,  $860.  Find  the 
balance  due  June  15,  1898. 


1897 
1896 


yr. 

1897 
1897 


yr. 
1898 
1897 


yr. 
1898 
1898 


yr. 

1898 
1898 


mo. 
1 
1 


11 


mo. 
8 
1 


mo. 
1 

8 


mo. 
3 
1 


1 


mo. 
6 
3 


3 


dy. 

11 
22 


19 
0.068} 


dy. 

31 
11 


20 
0.038} 


dy. 

15 
31 


14 
0.022} 


dy. 

4 
15 


19 
0.008} 


dy. 

15 
4 


11 
0.016} 


$4560. 
0.058} 

760 
36480 
22800 


6 


$265,240 
44.207 


$221,033 
4660. 

$4781.03 
2000. 

$2781.03 
0.038} 

92701 
2224824 
834.309 


6 


$  106.60615 
17.7677 


$88.8384 
2781.03 


$2869.87 
500. 

$2369.87 
0.022} 

78995} 
473974 
473974 


6 


6 

$52.92709} 
8.82118 

$8.26 
1213.98 

$ 
$ 

$44.10591 
2369.87 

2413.98 
1200. 

1213.98 
0.008} 

20233 

$  1222.24 
860. 

$  362.24 
0.016} 

30186} 
217344 
36224 

.971184                   6 

$6.09770} 

$9.91417 

1.0163 

1.65236 

$5.0814 

$8.26181 


862.24 
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4.  A  note  of  $  785.60,  dated  Jan.  30,  1896,  and  drawing  interest  at 
6%,  had  the  following  endorsements:  July  17,  1896,  $100;  Jan.  29, 
1897,  1 100 ;  Dec.  31,  1897,  $20 ;  Mar.  16,  1898,  1 300  ;  June  18,  1898, 
1 60.    Find  the  balance  due  July  23,  1898. 


yr. 
1896 
1896 


mo. 
7 
1 


dy. 

17 
30 


6 

17 
0.027J 

1897 

mo. 

1 

dy. 

29 

1896 

7 

17 

6 

12 
0.032 

yr. 
1897 

mo. 
12 

dy. 

31 

1897 

1 

29 

11 

2 
0.0561 

yr. 
1898 

mo. 
3 

dy. 

16 

1897 

12 

31 

2 

16 
0.0126 

yr. 

1808 

mo. 
6 

dy. 

18 

1898 

3 

16 

3 

2 
0.016i 

yr. 

1898 

mo. 

7 

dy. 

23 

1898 

6 

18 

5 
0.006{ 


•  785.60 
0.027i 

654584 
649860 
157100 


6 


•  21.86308^ 
3.64.385 


9 18.21923 
785.60 


$808.72 
100. 

•  703.72 
0.032 

140744 
211116 


♦  18.77 
703.72 

•  722.49 
100. 

#622.49 
0.0561 

207491 
311246 
311245 


6 


$  22. 51904 
3.753 


6 


•  34.444444 
5.74074 


$  18.766 


•  28.7037 


Payment  less  than  interest. 

$622.49 
0.0125 

311245 
124498 
62249 


6 


•  7.781125 
1.296854 


•  6.484271 
28.7037 
622.49 


•  657.68 
•  20 -fl  300=320. 

•  337.68 

0.015^ 

11256 
168840 
33768 


•  4.31 
337.68 

•  341.99 

60. 

•  291.99 

0.006^ 

24332} 
146995 


6 


6 


•  1.703274 
0.28388 


•  6.17776 
0.86296 


•  1.41939 
291.99 


•  4.3148 


•  293.41  Ans, 
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5.  A  note  of  $  300.25,  dated  Aug.  4,  1896,  and  drawing  interest  at 
4^%,  liad  the  following  endorsements:  Oct.  14,  1896,  $100;  July  21, 
1897, 1 100 ;  Oct.  11, 1897,  $  50 ;  Jan.  19, 1898, 1 50.  Find  the  amount 
due  July  22,  1898. 


yr- 

mo. 

dy. 

$300.25 

1896 

10 

14 

O.Ollf 

1896 

8 

4 

200164 

2 

10 

30025 

0.011) 

30025 

4  $3.50291 

0.87573 

$2.62718 

300.25 

• 

yr. 

mo. 

dy. 

$302.88 

1897 

7 

21 

100. 

1896 

10 

14 

$202.88 

9 

7 
0.046^ 

0.046J 

33811 
121728 

81152 

4 

$9.366291 

mo. 

dy. 

2.34157 

yr. 

$  7.02472 

1897 

10 

11 

202.88 

1897 

7 

21 

$  209.90 

2 

20 
0.013^ 

100. 

$109.90 
0.013i 

36634 
32970 

mo. 

dy. 

10990 

yr. 

4 

$  1.465331 

1898 

1 

19 

• 

0.36633 

$0.75 

1897 

10 

11 

$1.09900 

61. 

3 

8 

109.90 

$61.75 

0.016) 

$111. 
50. 

$61. 
0.016) 

50. 

$11.75 
0.0305 

5876 

mo. 

dy. 

201 
366            4 

3525 

yr. 

$0.358375 

1898 

1  Of\a 

7 

22 

61 

0.089594 

1898 

1 

I             4 

$0,996) 

$0.268781 

6 

3 
0.0305 

0.249 

- 

11.75 

$0. 

747 

^Vi.^5fL  AsvA 

6 

10 
0.026} 

yr. 
1896 
1896 

mo. 
12 

7 

dy. 

26 
22 

5 

4 

1 

0.025} 

yr. 

1897 
1896 

mo. 

8 

12 

dy. 

24 

26 

yr. 
1897 
1897 


yr. 

1898 


mo. 

10 

8 


28 
0.039} 


dy. 

6 
24 


12 
0.007 


mo. 


dy. 


6 


6 


9836 
295081 

39.344< 
6.667 


•  32.787 
1476.40 


•  1608.19 

370. 

•  1138.19 

0.026f 

768794 
669095 
227638 

6|  •29.213644 
I      4.86892 

•  24.34462 
1138.19 


1162.63 
426.60 


736.03 
0.039f 

490681 
662427 
220809 


29.196861 
4.86697 


•  24.32988 
736.03 
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7.  A  note  of  $6762.45,  dated  Jan.  2,  1806,  and  drawing  interest  at 
6%,  had  the  following  endorsements:  May  17,  1896,  9 500;  Oct.  12, 
1896,  •  750  ;  Feb.  4, 1897,  $  1000 ;  Aug.  25, 1897,  9 1250  ;  Mar.  1, 1898, 
$  1500  ;  June  15,  1898,  $  1050.    Find  the  balance  due  Oct.  2,  1898. 


yr. 

1896 
1896 


mo.    dy. 
6      17 
1        2 


4   15 

0.0225 

1896 

mo.  dy. 
10   12 

1896 

6   17 

4   25 

0.024^ 

yr. 
1897 

mo.  dy. 
2   4 

1896 

10   12 

3   22 

0.018} 

yr. 

1897 

mo.  dy. 
8   26 

1897 

2   4 

6   21 

0.0335 

yr. 

1898 

mo.  dy. 
3   1 

1897 

8   25 

6   6 

0.031 

yr. 

1898 

mo.  dy. 
0   15 

1898 

3   1 

3   14 

0.017} 

yr. 

1898 

mo.  dy. 
10   2 

1898 

6   15 

3      17 
0.017J 


9  5762.45 
0.0225 

2881225 
1152490 
1152490 


6 


$  129.655125 
21.6092 


9  108.0459 
5762.45 

$5870.50 
600. 

$5370.50 
0.024} 

89508} 
2148200 
1074100 


6 


9129.78708} 
21.63118 


$108.15590 
5370.50 


•  5478.66 
760. 

$4728.66 
0.018} 

315244 
3782928 
472866 


6 


$88.26832 
14.71139 


$73.55693 
4728.66 


$4802.22 
1000. 

$3802.22 
0.0336 

1901110 
1140666 
1140666 


6 


127.374370 
21.22906 


$106.15 
3802.22 

$3908.37 
1250. 

$2658.37 
0.031 

265837 
797611 


6 


82.40947 
13.73491 


$  68.67456 
2658.37 


$2727.04 
1500. 

$  1227.04 
0.017^ 

40901} 
868928 
122704 


6 


21.20869} 
3.64478 


$17.72391 
1227.04 


$  1244.76 
1060. 

$194.76 
0.017} 

16230 
1363.32 
19476 


6 


3.47322 
0.67887 


$2.89436 
194.76 


$100.14631 
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Ezerciae  131.    Psice  287. 

1.  Find*  by  the  New  Hampshire  Rale,  and  also  by  the  Vermont 
Rule,  the  amount  due  Sept.  22,  18ii6,  on  a  note  for  ^  1750,  dated 
Jane  6,  1892,  with  interest  annually  at  6  %,  which  has  the  following 
endorsements:  Aug.  12,  18U3,  $300;  Dec.  23,  18(^.  $200;  Jan.  16, 
1896,  $50 ;  Apr.  2:3,  1896,  $800. 

(By  the  New  Hampshire  Rale.) 

Principal,  91700.00 

Ist  annual  interest,  9 105.00 

Int.  on  Ist  annual  interest  for  1  yr.,  $6.30 

2d  annual  interest,  105.00 

$1750.00    $210.00    $6.30 
Payment  Aug.  12,  1893,  $300.00 

Int.  on  payment  June  6.  18&I,  14.70 

Payment  Dec.  23,  1893,  200.00 

Int.  on  payment  June  6,  1894,  5.43 

Amt.  of  paymente  June  6,  18W,  $520.13=  $303.834-$ 210.00+$ 6.30 

Principal  June  6,  1894,  $1446.17 

3d  annual  interest,  $86.77 

$  1532.94 

As  payment  Jan.  15,  1895,  does  not  exceed 
the  annual  interest,  deduct  payment  with- 
out interest,  60.00 

Principal  June  6,  1895,  $  1482.94 

4th  annual  interest,  $88.98 

Payment  Apr.  23,  1896,  $800.00 

Int.  on  payment  June  6,  1896,  5.73 

Amt.  of  payment  June  6,  1896,    $  805.73=  $716.75+  $88.98 

Principal  June  6,  1896,  $  766. 19 

6th  annual  interest,  13.54 

Amt.  due  Sept.  22,  1896,  $  779.73  Ans, 
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(By  the  Vermont  Rule.) 

Principal  June  6,  1894,  9 1446.17 

3d  annual  interest,  9  86.77 


Payment  Jan.  15,  1896, 

$50.00 

Int.  on  payment  June  6, 

1895, 

1.18 

Amt.  of  payment  June  6, 

1895, 

$51.18:: 

$51.18 

$1446.17+  $35.69 

Principal  June  6,  1895, 

$  1481.76 

4th  annual  interest, 

$^8.91 

Payment  Apr.  23,  1896, 

$800.00 

Int.  on  payment  June  6, 

1896, 

5.73 

Amt.  of  payment  June  6, 

1896, 

$805.73= 

=  $716.82+  $88.91 

Principal  June  6,  1896, 

$764.94 

5th  annual  interest, 

13.61 

Amt.  due  Sept.  22,  1896, 

$778.46  Ans. 

2.  Find  by  the  Connecticut  Rule  the  amount  due  Sept.  22,  1896, 
on  a  note  for  $  1500,  dated  Aug.  9, 1892,  with  interest  annually  at  6%, 

which  has  the  following  endorsements  :  Mar.  17,  1893,  $  250 ;  Apr.  19, 
1894,  $50  ;  Sept.  21,  1895,  $500  ;  June  26,  1896,  $600. 

Principal,  $  1500.00 

Int.  on  principal  to  Aug.  9,  1893,  90.00 

Amt.  of  principal  Aug.  9,  1893,  $  1590.00 
Payment  Mar.  17,  1893,                           $250.00 
Int.  on  payment  to  Aug.  9,  1893,                  6.92 

Amt.  of  payment  Aug.  9,  1893,  $265.92 

New  principal  Aug.  9,  1893,  $  1334.08 

Int.  on  principal  to  Aug.  9,  1894,  80.04 

Amt.  of  principal  Aug.  9,  1894,  $  1414.12 

Payment  Apr.  19,  1894  (less  than  interest),  60.00 

New  principal  Aug.  9,  1894,  $  1364.12 

Int.  on  principal  Sept.  21,  1895,  91.40 

Amt.  of  principal  Sept.  21,  1895,  $  1466.62 

Payment  Sept.  21,  1895,  500.00 

New  principal  Sept.  21,  1895,                •  $965.52 

Int  on  principal  to  June  26,  1896,  43.79 

Amt.  of  principal  June  26,  1896,  $  999.31 

Payment  June  26,  1896,  600.00 

New  principal  June  26,  1806,  $  399.31 

Int.  on  principal  to  Sept.  22,  1896,  5.72 

Amt.  due  Sept.  22,  1896,  %^^^5^^  Ax^%. 
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Bzeroise  132.    Page  290. 


1.  What  is  the  cost  of  26  shares 
of  Boston  and  Maine  R.R.  stock 
at  167,  brokerage  \  ? 

$167 +  $0.25  =  $167.25. 

$  167.25 
25 


83625 
33450 


$4181.25  Ans. 

2.  How  many  shares  of  Illinois 
Central  R.R.  stock  at  101}  can  be 
bought  for  $  20,400,  brokerage  }  ? 

$101}  +  $}  =  $102. 

200  Ans. 

102)20400 
204 
00 

3.  What  is  the  annual  income 
from  150  shares  of  Lake  Shore 
and  Michigan  Southern  Ry.  stock 
that  pays  an  annual  dividend  of 
6%? 

Each  share  pays  $  6  dividend. 

150  X  $6  =  $900.  Ans. 

4.  How  much  must  be  invested 
in  6%  stock  at  107  to  yield  an 
annual  income  of  $240,  broker- 
age i? 

$  6  is  the  dividend  from  1  share. 
$240  dividend  requires  ^^=iO 
shares. 

$107 +$0.25  =  $107.25. 

$107.25 

40 

$4290.00  Ans. 


5.  What  per  cent  does  the  in- 
vestment yield,  if  Lake  Shore  and 
Michigan  Southern  Ry.  stock  is 
bought  at  170  ?  The  stock  pays 
6  %  dividend ;  no  brokerage  reck- 
oned. 

Each  $170  invested  pays  $6 
dividend. 

0.0353 


170)6.00 
510 


900 
850 


600        3.63%.  Ans. 

6.  Find  the  cost  of  360  shares 
of  Chicago,  Milwaukee  and  St. 
Paul  Ry.  stock  at  93},  brokerage  ^. 

$03}  +  $}  =  $93}  =  $93.50. 

$93.60 
350 


467500 
2806 


$32725.00  Ans. 

7.  Find  the  cost  of  166  shares 
of  Michigan  Central  R.R.  stock  at 
105},  brokerage  }. 

$  106|  +  $  }  =  $  105}  =  $  105.875. 

$  105.875 
166 
629376 
635250 
105876 


$  17469.376 

$17,469.38.  Ans. 
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8.  Find  the  cost  of  36  shares 
of  Reading  R.R.  stock  at  2df 
brokerage  }. 

$23}  +  $i  =  $23}  =  $23,625. 

$  23.625 
35 

118125 
70875 


$  826.875 


$826.88.  Ans. 

9.  What  is  the  cost  of  25 
U.  S.  4%  registered  1925  bonds  of 
$  1000  each,  at  127},  brokerage  }  ? 

$  127}  +  $  }  =  $  127}  =  $  127.25. 

10  X  $  127.25  =  $  1272.50. 

25  X  $1272.50=$31,812.50.  Ans. 

10.  What  is  the  cost  of  40 
Northern  Pacific  R.E.  1st  mort- 
gage 6%  registered  bonds  of  $  1000 
each,  at  119},  brokerage  }  ? 

$119}  +  $}  =  $120. 
10  X  $120  =  $1200. 
40  X  $1200  =  $48,000.  Ans. 

11.  What  per  cent  income  does 
the  investment  of  Example  10 
yield  ? 

Each  $120  invested  yields  an 

income  of  $  6. 

0.05 

120)6.00 
600 

5%.  Ans. 


12.  What  is  the  annual  income 
received  from  the  investment  of 
Example  10  ? 

Each  bond  yields 
6%  of  $1000  =  $60. 

40  X  $60  =  $2400.  Ans. 

13.  What  is  the  annual  income 
from  200  shares  of  Chicago  and 
Northwestern  Ry.  stock  that  pays 
an  annual  dividend  of  5%? 

Each  share  pays  $  5  dividend. 

200  X  $5  =  $1000.  Ans. 

14.  What  is  the  cost  of  the' 
investment   of    Example    13    at 
122},  brokerage}? 

$122}  +  $}  =  $123. 

200  X  $123  =  $24,000.  Ans. 

15.  What  per  cent  income  does 
the  investment  of  Example  13 
yield  ? 

Each  $123  invested  yields  $5 

income. 

0.0406 


123)6.00 
492 


800 

738 

4.07%.  Ans.  62 

16.  How  many  shares  of  New 
York  Central  stock  can  be  bought 
for  $4767.60  at  107},  brokerage  }  ? 

$107}  +  $}  =  $108}  =  $  108.125. 

44  Ans. 

108125)4767600 
432500 


432600 


67376 


114760 
114760 


18.  What  is  the  annual  income  from  the  investmc 
Each  bond  yields  7  %  of  $  500  =  $  35. 

12  X  $36  =  $420.  Am. 

19.  What  sum  of  money  must  be  invested  in  Nor 
Ist  mortgage  6^8  at  119}  to  produce  an  annual  income 
agei? 

Each  bond  of  $  1000  yields  $60  income. 

$2400  income  requires  ^%^  =  40  bonds. 

$110}  +  $}  =  $119|  =  $119,625. 

Each  bond  costs  10  x  $  119.625  =  $1196.25. 

$1196.25 
40 


$47850.00  Ans. 

20.    What  sum  of  money  must  be  invested  in  Wal 
6%  bonds  at  107i  to  nrnHn^o  o,« •  • 
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21.  What  sum  of  money  must  be  invested  in  Louisville  and  Nash- 
ville B.R.  unified  gold  4%  bonds  at  84^  to  produce  an  annual  income 
of  9  320,  brokerage  \  ? 

Each  bond  of  $  1000  yields  $  40  income. 

$  320  income  requires  \^  =  8  bonds. 

$84i  +  $i  =  $84i  =  $84.50. 

Each  bond  costs  10  x  9  84.50  =  $  845. 

$845 
8 

96760  Ans, 

22.  What  sum  of  money  must  be  invested  in  St.  Louis  and  San 
Francisco  Ry.  general  mortgage  5%  bonds  at  100^  to  produce  an 
annual  income  of  $  600,  brokerage  |  ? 

Each  bond  of  $  1000  yields  $50  income. 
$  600  income  requires  ^  =  12  bonds. 

$  lOOi  +  $  i  =  $  100}  =  $  100.625. 
Each  bond  costs  10  x  $  100.625  =  $  1006.25. 

$  1006.25 
12 

201250 
100625 


$  12075.00  Ans. 

23.   How  many  shares  of  Chicago  and  Northwestern  Ry.  stock  can 

be  bought  for  $  14,670  at  122J,  brokerage  J  ?    What  is  the  brokerage  ? 

If  5  %  dividends  are  paid,  what  per  cent  on  his  investment  does  the 

purchaser  receive  ? 

$  122  J  +  S  i  =  8 122  J  =  $  122.25. 

120 

12225)1467000 
12225 


24450 
24450 

0 

Brokerage  =  J%  of  1 12,000  =  $  15.    Ans. 

Each  $122.25  invested  yields  $5  dividend. 

0.0408 

12225)500.00 
48900 


120  shares.  Ans. 


110000 
97800 

12200 


V.^^W  ^'^*- 
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24.  How  nuny  shares  of  Hicbigm  Central  R.R.  stock  can  be 
boogbt  for  $  16,940  at  105},  brokerage  |  ?  What  is  the  brokerage  ? 
If  4  %  dividetids  are  paid,  what  per  cent  on  his  inTestment  does  the 
purchaser  receive  ? 

$  105)  +  9i  =  $  105{  =  9105.875. 

160 


105875)16940000 
105876 

635250 
635260 

0 

160  shares.  Ans. 

Brokerage  =  |%  of  $  16,000  =  $  20.  Ans. 

Each  $  105.875  invested  yields  94  dividend. 

0.0377 

105876)4000.00 
317626 

823760 
741125 

826250 
741126 

85125 

3.78%.  Am 

25.  What  is  the  cost  of  40  shares  of  Central  R.R.  of  New  Jersey 
stock  at  02|,  brokerage  i  ?  What  is  the  brokerage  ?  If  6  %  dividends 
are  paid,  what  per  cent  on  bis  investment  does  the  purchaser  receive  ? 

902}  +  9i  =  993i  =  $03,125. 

§93.125 
40 


$3726.000  Ans, 
Brokerage  =  i%  of  $4000  =  $  10.  Ans. 
Each  $93,125  invested  yields  $6  dividend. 

0.0644 

93125)6000.00 
558760 


412600 
372500 


400000 
372600 

27600  6.44%.  Ans. 
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26.  What  is  the  cost  of  260  shares  of  Pullman  Palace  Car  Co.  stock 
at  171  J,  brokerage  |  ?  What  is  the  brokerage  ?  If  8%  dividends  are 
paid,  what  per  cent  on  his  investment  does  the  purchaser  receive  ? 

$  171J  +  $  J  =  $  171f  =  $  171.376. 

9 171.375 
260 


8668760 
342760 


$42843.76  Ans. 
Brokerage  =  |  %  of  $  26,000  =  $  31.26.  Ans, 
Each  $  171.376  invested  yields  $8  dividend. 

0.0466 

171376)8000.00 
686600 

1146000 
1028260 


1167600 
1028260 


130260  4.67%.  Ans, 


27.  What  per  cent  on  his  investment  does  a  purchaser  receive  who 
buys  New  York,  New  Haven  and  Hartford  R.R.  stock  at  180 J,  if 
annual  dividends  of  8  %  are  declared  ? 

Each  $  180.60  invested  yields  $8  dividend. 

0.0443 


18050)800.00 
72200 


78000 
72200 

68000 
64160 


8860  ^A^V  ^^^' 


$  1072.50 
20 

$21450.00  Ans. 
Each  $107.25  invested  yields  $4.50  income. 

0.0419 


10725)450.00 
42900 


21000 
10725 

102750 
96525 

6225 


29.  When  Mexican  Central  Ry.  Ist  mortgage  4  %  b< 
at  62},  how  much  must  be  invested  to  produce  an  an 
$  200,  brokerage  {  ?  What  per  cent  on  his  investme 
chaser  receive  ? 

Each  bond  of  $  1000  yields  $  40  income. 

$  200  income  requires  ^  =  5  bonds. 

$62}  -f  $i  =  $62}  =  $62.75. 

Each  bond  costs  10  x  $62.75  =  $627.50. 

$627.50 
5 

$3137.50  Ans. 
Each  $62.75  invested  yields  $  4  income. 

0.0637 
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30.  When  West  Shore  R.R.  1st  mortgage  4%  bonds  are  selling  at 
108|,  how  much  must  be  invested  to  produce  an  annual  income  of 
$800,  brokerage  i? 

Each  bond  of  $  1000  yields  $40  income. 

$  800  income  requires  ^  =  20  bonds. 

$  108}  +  $  i  =  a  108}  =  $  108.875. 

Each  bond  costs  10  x  $  108.875  =  $  1088.76. 

$  1088.75 
20 

$21775.00  Am, 

31.  When  New  England  Tel.  and  Tel.  Co.  6  %  bonds  are  selling  at 
101  J,  how  much  must  be  invested  to  produce  an  annual  income  of 
$900,  brokerage  I? 

Each  bond  of  $  1000  yields  $60  income. 
$  900  income  requires  ^  =  15  bonds. 

$  lOli  +  $  i  =  $  lOli  =  $  101.25. 
Each  bond  costs  10  x  $  101.25  =  $  1012.50. 

$  1012.50 
16 

50(5250 
101250 


$  15187.50  Am. 

32.  If  a  man  buys  a  6%  bond  at  120,  what  rate  of  interest  does  he 
receive  on  the  money  invested  ? 

Each  $  120  invested  yields  $6  interest. 

0.05 

120)6.00 

600  5%.  Am. 

33.  If  3%  bonds  are  at  88|,  what  rate  per  cent  interest  will  a  pur- 
chaser receive  on  his  money  ? 

Each  $  88.50  invested  yields  $  3  interest.      « 

0.0338 

885)30.00 
2655 

3450 
2655 

7950 
7080 

870  ^5AV  -^'«^' 
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34.  If  an  8  %  stock  is  at  150,  what  rate  per  cent  interest  will  a  pur- 
chaser receive  on  his  money  ? 

Each  $  150  invested  yields  $  8  interest. 

0.0533 

150)8.00 
750 


500 
450 


500 
450 

50 


6.33%.  Ans. 


35.   If  a  10%  stock  is  at  175,  what  rate  per  cent  interest  will  an 
investor  receive  on  his  money  ? 

Each  $  175  invested  yields  $  10  interest. 

0.0571 


175)10.00 
875 


1250 
1225 

250 
175 


75  5.71%.  Ans. 

36.  If  a  4^%  stock  is  at  85,  what  rate  per  cent  interest  will  a  pur- 
chaser receive  on  his  money  ? 

Each  $  85  invested  yields  $  4.50  interest. 

0.0529 

85)4.50 
425 

250 
170 

800 
765 


35 


5.29%.  Ans, 
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37.  If  7%  bonds  are  at  114,  what  rate  per  cent  interest  will  a  pur- 
chaser receive  on  his  money  ? 
Each  $  114  invested  yields  f  7  interest. 

0.0614 

114)7.00 
684 


160 
114 


460 
466 

4  6.14%.  Ans, 

38.   If  6%  bonds  are  at  130,  what  rate  per  cent  interest  will  a  pur- 
chaser receive  on  his  money  ? 
Each  $  130  invested  yields  $6  interest. 

0.0461 


130)6.00 
620 


800 
780 


200 
130 

70  4.62%.   Ans. 

39.  If  $8000  6%  stocks  are  sold  at  90  and  the  proceeds  invested  in 
3}%  stocks  at  60,  find  the  increase  or  decrease  in  income. 

Income  from  6%  stock  =  5%  of  $8000  =  $400. 
Proceeds  from  6%  stock  =  80  x  890  =  $7200. 
$0.60  is  paid  for  $  1  of  3  J  %  stock. 

Therefore,  $7200  is  paid  for  ^^?5?  =  $12,000  of  3i%  stock. 

Income  from  3^%  stock  =  3}%  of  $12,000  =  $420. 
$420  —  $400  =  $20,  increase  in  income.  Ans. 

40.  If  $10,000  3|%  bonds  are  sold  at  66,  and  the  proceeds  invested 
in  8%  bonds  at  130,  find  the  increase  or  decrease  in  income. 

Income  from  3^%  bonds  =  3^%  of  $  10,000  =  $350. 
Proceeds  from  3i%  bonds  =  100  x  $65  =  $6600. 
$1.30  is  paid  for  $  1  of  8%  bonds. 

Therefore,  $6500  is  paid  for  i^f^  =  $6000  of  8%  bonds. 

Income  from  8%  bonds  =  8%  of  $5000  =  8400. 
$400  —  $360  =  $50,  increase  in  income.  Ans. 
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41.  If  $8000  4}%  Stocks  are  sold  at  70  and  the  proceeds  invested 
in  10%  stocks  at  160,  find  the  increase  or  decrease  in  income. 

Income  from  4}%  stock  =  4)%  of  $8000  =  $360. 
Proceeds  from  ^%  stock  =  80  x  $  70  =  $6600. 
$  1.60  is  paid  for  $  1  of  10  %  stock. 

Therefore,  $5600  is  paid  for  ^^  =  §3600  of  10%  stock. 

Income  from  10%  stock  =  10%  of  $3600  =  $360. 
$360  —  $350  =  $  10,  decrease  in  income.   Ans. 

42.  If  $6000  6%  bonds  are  sold  at  90,  and  the  proceeds  invested  in 
10%  bonds  at  135,  find  the  increase  or  decrease  in  income. 

Income  from  6%  bonds  =  6%  of  $6000  =  $360. 
Proceeds  from  6  %  bonds  =  60  x  $90  =  $6400. 
$1.35  is  paid  for  $1  of  10%  bonds. 

Therefore,  $5400  is  paid  for  ^^^  =  $4000  of  10%  bonds. 

Income  from  10%  bonds  =  10  %  of  $4000  =  $400. 
$400  —  $360  =  $40,  increase  in  income.  Ans. 

43.  Find  the  rate  of  interest  obtained  by  investing  in  a  5  %  bond 
at  124. 

Each  $124  invested  yields  $5  interest. 

0.0403 

124)5.00 
496 


400 
872 

28  4.03%.  Ans. 

44.  What  is  the  price  of  stock  if  $7000  stock  can  be  bought  for 

$5880? 

$7000  stock  =  70  shares. 

7^)5880 

84  84.  Ans, 

45.  Find  the  amount  received  for  100  mining  shares  issued  at  $15 
a  share  and  sold  at  2\  %  discount. 

0.0225  $15. 

15  0.3376 

1125  $14.6625 

225  100 


0.3376  $1466.25  Ans, 
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46.  How  much  3^%  stock  must  be  sold  at  75|  to  buy  $6000  4% 
stock  at  &4f ,  brokerage  J  on  each  transaction  ? 

1  share  of  4  %  stock  costs  994|  +  $i  =  904^. 
1  share  of  3^%  stock  sells  for  975|  -  $|  =  $76. 
Therefore,  the  amount  of  stock  required 

100 
63         'm 

=  ^ix<^  =  j^x$gggg  =  $6300.  An., 

76  %       n 

47.  Uow  much  stock  must  be  sold  at  76  J  to  raise  a  sum  sufficient 
to  discount  a  note  for  $1075,  due  in  63  days,  with  grace,  and  dis- 
counted at  5^  %  ? 

The  time  of  the  note  to  run  is  56  days. 

The  discount  is  the  interest  on  $  1075  for  56  days  at  h\  % ;  or 

lixOJx  $1,075  =  $9.20. 

The  proceeds  is  $1075  -  $9.20  =  $1065.80. 
1  share  of  the  stock  sells  for  $761. 

Therefore,  the  number  of  shares  of  stock  is ^ —  =  14  shares : 

76.125  ' 

and  the  amount  of  the  stock  is  14  x  $  100  =  $  1400.  Am. 

14 


76125)1065800 
76126 

304550 
304500 

50 

48.  A  broker  bought  five  $  1000  bonds  at  88^.  At  what  price  must 
he  sell  them  to  gain  $  100,  brokerage  \  on  each  transaction  ? 

If  the  broker  is  to  gain  $  100  on  the  transaction,  he  must  gain  \  of 
$  100  =  $  20  on  each  bond  ;  that  is,  $  2  on  each  $  100  of  the  face  value 
of  the  bonds.    He  must  also  pay  |  +  |  for  brokerage. 

Therefore,  the  selling  price  must  be  88J  +  2  +  J  +  J  =  90}.  Am, 

49.  If  a  broker  buys  bonds  at  87},  at  what  price  must  he  sell  them 
to  make  12)  %  profit,  brokerage  \  on  each  transaction  ? 

The  price  of  the  bonds  is  87}  +  J  =  88. 

88  +  121%  o^  88  =  88  -f  11  =  99. 

The  selling  price  of  the  bonds  is,  therefore,  99  -V  \  =^V  -^'^'^^ 
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50.  Which  is  the  more  profitable  stock  for  investment,  a  4  %  at  85 
ora3%at63?  a3i%  at67i  or  a4%at  SIJ? 

Each  $  85  invested  in  the  4  %  stock  yields  $  4  interest ;  each  ^  68  in 
the  3  %  stock  yields  $  3  interest. 

0.0470  0.0476 

85)4.00  03)3.00 

340  ^^2 


480 


000  441 


505  390 

378 

«>  12 

Therefore,  the  4  %  stock  yields  4.71  %  interest ;  and  the  3  %,  4.76 %. 
Therefore,  the  3  %  is  the  more  profitable  investment. 
Each  $67.25  invested  in  the  3^  %  stock  yields  $3.50  interest ;  each 
$81.50  in  the  4  %  stock  yields  $4  interest. 

0.0520  0.0490 

6726)360.00  815)40.00 

33625  3260 


13750  7400 

13450  7335 


3000  650 

Therefore,  the  3^%  stock  yields  5.20%  interest ;  and  the  4%,  4.91  %. 
Therefore,  the  3^  %  stock  is  the  more  profitable  investment. 

51.  Find  the  price  of  a  4|%  bond  to  be  as  profitable  an  investment 
as  a  3^%  bond  at  88 J. 

A  3i  %  bond  at  88^  yields  -^  of  100  %  interest. 

88^ 

The  price  of  a  4J%  bond  to  yield  ^  of  100%  interest  must  be 

^     88J      ;2      7        2         14  " 

52.  Find  the  price  of  a  5  %  bond  to  be  as  profitable  an  investment 
as  a  3%  bond  at  89^. 

A  3  %  bond  at  89 J  yields  —  of  100  %  interest. 

o9j 

Q 

The  price  of  a  5%  bond  to  yield  -  -  of  100%  interest  must  be 

89i  3       2         6  ' 
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53.   Find  the  price  of  a  3}%  bond  to  be  as  profitable  an  investment 
as  a  6  %  bond  at  par. 

A  6  %  bond  at  par  yields  6  %  interest. 
The  price  of  a  3|%  bond  to  yield  6%  interest  must  be 

25 


^     100     ;2      ^        3  ' 

3 

54.   Fmd  the  loss  in  buying  $80,000  worth  of  bonds  at  91{  and 
selling  at  00,  brokerage  |  on  each  transaction. 
The  cost  for  every  $  100  of  the  bonds  is  9  91{  +  $  i  =  9  Olf . 
The  price  to  the  seller  for  every  ^  100  of  the  bonds  is 

900-$i  =  989}. 

The  loss  on  every  ^  100  of  the  bonds  is  ^ 91f-$ 89}=^  1][=$  1.876. 

$1,875 
800 


$1500.000    Ans, 

55.  Which  is  the  better  investment,  a  5%  stock  at  137}  or  a  3}% 
stock  at  91}?  What  rate  of  interest  will  be  received  from  each 
investment  ? 

Each  $137.25  invested  in  the  5%  stock  yields  $5  interest;  each 
$91.50  in  the  3}%  stock  yields  $3.50  interest. 

0.0364  0.0382 

13725)500.00  915)35.00 

41175  2745 


88250  7550 

82350  7320 


59000  2300 

54900  1830 

4100  470 

Therefore,  the  5%  stock  yields  3.64%  interest ;  the  3}%  stock  yields 

3.83  % ;  and  the  3}  %  stock  is  the  better  investment.  Ans, 

56.   A  person  invests  $  7370  in  the  purchase  of  a  stock  at  92.    What 
will  be  his  loss  if  he  sells  at  90,  brokerage  }  on  each  transaction  ? 
The  buying  price  is      92  +  |  =  92f 

The  number  of  shares  is  Z?^  =  80. 

92} 

The  selling  price  is       90  -  J  =  89J. 

Therefore,  the  loss  on  each  share  is  $  92}  —  $  89}  =  $  2}. 

Therefore,  the  loss  on  80  shares  is  80  x  $  2}  =  %  V^.    Am. 
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57.  How  much  stock  must  be  sold  at  OOf  so  that  when  the  seller 
Invests  the  proceeds  in  a  mortgage  at  6%  he  will  receive  9&i3.75 
annual  income  ? 

The  face  of  the  6  %  mortgage  is  $  643.75  -r-  0.06  =  $  9062.50. 

The  number  of  shares  of  stock  at  00}  that  must  be  sold  to  amount 

to  ^9062.50  is  ?25|:^  =  100  shares. 

90.625 

100  shares  amount  to  9 10,000.  Ans, 

58.  A  person  invests  ^  of  his  money  at  6  %,  |  at  4^  %,  and  the  reet 
at  3^  %.    What  per  cent  does  he  receive  on  the  whole  amount  ? 

2     2  _  10  -f  14  _  24  3524^11 

7     6  35  35*  35     35     36* 

On  the  whole  amount  he  receives 

»of6o/„+Jof4i%+ttof3i%  =  lf%  +  lJ%+lA% 

=  3M+56±i 0/^  =  4)i 0^  =  4.61  %.   Ans. 

59.  How  many  shares  of  stock  must  a  man  sell  at  107J,  that  when 
he  invests  the  proceeds  in  3%  stock  at  71^  he  may  receive  an  annual 
income  of  ^900? 

Each  share  of  the  3  %  yields  $  3  income. 
9  900  income  requires  ^p  or  300  shares. 
The  cost  of  300  shares  at  71  i  is  300  x  $  71  J. 
Therefore,  the  number  of  shares  he  must  sell  at  107|  is  - 

Exercise  133.    Page  296. 

1.  Find  the  cost  of  a  sight  draft  on  New  York  of  $  1100,  exchange 
J  %  premium. 

Exchange  =  J  %  of  $  1100  =  $2.75. 

Cost  of  draft  =  $  1100  +  §2.75  =  $  1102.75.  Ana. 

2.  Find  the  cost  of  a  sight  draft  on  New  Orleans  of  $  1350,  exchange 
\  %  discount. 

Exchange  =  J  %  of  $  1400  =  $  3.50. 

Cost  of  draft  =  $  1850  -  ^  3.50  =  $  1346.50.  Am, 
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3.  Find  the  cost  of  a  draft  on  Boston  of  9 1(MX),  payable  30  days 
after  sight  with  grace,  interest  6  %  exchange  \  %  premium. 

Discount  on  $  1600  for  33  dy.  at  6  %  =  5}  x  9 1.60  =  ^  8.80. 

Proceeds  =  $  1600  -  ^  8.80  =  $  1691.20. 

Exchange  =  \  %  of  $  1600  =  9  4. 

Cost  of  draft  =  ^  1501.20  +  $4  =  $  1595.20.  Ans. 

4.  Find  the  cost  of  a  draft  of  $  500,  payable  60  days  after  sight  with 
grace,  interest  7%,  exchange  i%  discount. 

Discount  on  9 500  for  63  dy.  at  6%  =  10.5  x  90.50  =  $5.25. 


6 


95.25 
0.876 


96.125 

Exchange  =  }  %  of  9  500  =  9  2.50. 

Total  discount  =  96.13  +  92.60  =  9 8.63. 

Cost  of  draft  =  9  500  -  9  8.63  =  9  491.37.  Ans. 

5.   Find  the  cost  of  a  draft  of  9 1200,  payable  90  days  after  sight 
with  grace,  interest  7  %,  exchange  J  %  premium. 

Discount  on   91200   for   93   dy.   at  6%  =  16.5  x  91.20;    at   7% 

=  15.6  X  9 1.40. 

915.6 
1.40 

6200 
156 


921.700 

Proceeds  =  91200  -  921.70  =  91178.30. 

Exchange  =  }  %  of  S 1200  =  9  6.00. 

Cost  of  draft  =  9 1178.30  +  96  =  9 1184.30.  Ans. 

6.  Find  the  cost  of  a  draft  of  9  950,  payable  in  30  days  with  grace, 
interest  4^  %,  exchange  at  par. 

Discount  on  9950  for  33  dy.  at  6%  =  5.5  x  90.95. 
90.95 
6.5 


475 
475 


96.225 
1.306 


93.919 


9950. 
3.92 


500 
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7.   Find  the  cost  of  a  draft  of  $  725,  payable  in  60  days  with  grace, 

interest  6  %  exchange  ^  %  discount. 

Discount  on  $  725  for  63  dy.  at  6%  =  10.5  x  $0,725. 

90.725 
10.6 


8625 
725 


6 


$7.6125 
1.26875 


$6.34375 
Exchange  =  }%  of  $800  =  $2. 

Total  discount  =  $  6.34  +  $  2  =  $  8.34. 

Cost  of  draft  =  $  725  -  $  8.34  =  $  716.66.  Ans. 

8.  Find  the  cost  of  a  draft  of  $  810,  payable  in  90  days  with  grace, 

interest  5^  %  exchange  \  %  premium. 

Discount  on  $810  for  03  dy.  at  6%  =  15.5  x  $0.81. 

$15.5 
0.81 


155 
1240 


12 


$12,555 
1.046 


$810. 
11.51 

$  798.49 


$11.50i) 

Exchange  =  }%  of  $000  =  $2.25. 
Cost  of  draft  =  $  798.49  +  $  2.26  =  $  800.74.  An8. 

9.   Find  the  face  of  a  draft,  payable  30  days  after  sight  with  grace, 
that  can  be  bought  for  $274,  interest  6%,  exchange  at  par.  - 

Discount  on  $  1  for  33  dy.  at  6%  =  $0.0055 ;  and  the  prx>ceed8  of 
$  1  =  $  1  -  $0.0056  =  $0.9945. 

274 


Face  of  draft  =  $ 


0.0945 


=  $275.52.  Ans. 
275.51 


9945)2740000. 
19890 

75100 
69615 


54850 
49725 

51250 
49725 


15250 
9945 

5305 
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10.   Find  the  face  of  a  draft,  payable  60  days  after  sight  with  grace, 
that  can  be  bought  for  ^  1250,  interest  7  %,  exchange  \%  premium. 

Discount  on  81  for  63  dy.  at  6%=  $0.0105;  at  7%  =  $0.01225; 
and  proceeds  of  $l  =  $l-$ 0.01225  =  $0.98775. 

Exchange  on  $  1  =  $0.0025 ;  and  cost  of  $  1  =  $0.08775  +  $0.0025 
=  $0.00025. 

Face  of  draft  =  $  _1?§?L  =  $  1262.31.  Ana. 

0.99026 

1262.30 

99025)125000000. 
99025 


259750 
198060 

617000 
594150 


228500 
198050 

304500 
297075 

74250 


11.   Find  the  face  of  a  draft,  payable  60  days  after  date  with  grace, 
that  can  be  bought  for  $  1125,  interest  5^  %  exchange  ^%  discount. 

Discount  on  $  1  for  63  dy.  at  6%  =  0.0105  ;  at  6^%  =  $0.009625 ; 
and  proceeds  of  $1  =  $  1  -  $0.009625  =  $0.990375. 

Exchange  on  $  1  =  $0.0025 ;  and  cost  of  $  1  =  $0.990375  -  $0.0025 
=  $0.987875. 

Face  of  draft  =  $    ^^^^     =  $  1138.81.  Ana. 

'0.987875 

1138.80 

987875)1125000000. 
987875 


1371250 
987876 

3833760 
2963625 

8701260 
7903000 

7982500 
7903000 


795000 
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12.   Find  the  face  of  a  draft,  payable  30  days  after  date  with  grace, 
that  can  be  bought  for  $  520,  interest  4  %,  exchange  |  %  premium. 

Discount  on  $1  for  33  dy.  at  6%  =  t0.0065;  at  4%=^O.0036f; 
and  proceeds  of  $1  =  $  1  -  $0.0036}  =  $0.9063}. 

Exchange  on  $1  =  $0,005  ;   and  cost  of  $1  =  $0.9963|  -f  $0,005 
=  $  1.0013}. 

Face  of  draft  =  ♦r^^-r  =  *^  =  •^l^-^l.  -4w. 

l.UUl}         o.UV>4 

519.30 

3004)1660000. 
16020 


5800 
3004 


27960 
27036 


9240 
9012 

2280 


13.   Find  the  face  of  a  draft,  payable  90  days  after  date  with  grace, 
that  can  be  bought  for  $10,000,  interest  4}%,  exchange  at  par. 

Discount  on  $1  for  93  dy.  at  6%  =  $0.0165 ;  at  4}%  =  $0.011625 ; 
and  proceeds  of  $1  =  $1  -  $0.011625  =  $0.988375. 

Face  of  draft  =  $^555^=  §10,117.62.  Ans, 

0.988375 

10117.61 


988375)  100(KK)00000. 
988376 

1162600 
988375 


1741260 
98a376 
7628750 
6918626 

6101260 
5930260 

1710000 
988375 
721625 
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1.    Find  thecoBt  of  a  sight  draft 
on  Loudon  for  £  320  10  b.  6  d. 

£320  108.  6d.  =  £320.525. 
320.525x14.865  =  91558.36.  An>. 


4.  Find  the  cost  of  a  gigbt 
draft  on  Amsterdam  for  S48S 
guildera. 

90.4a3T6 
6488 


8000  fr.=  8000  X 


1 


6.181 

=  8000x?-«-=»e«00 
*41.46     *41.46 
=  $1544.03.  Ana. 

1644.02 
4145)6400000. 
4146 


3710 
3.  Find  the  cost  of   a  eight 
draft  OD  Hamburg  for  2B76  reictin- 

4  reichsmarks  =  40.055. 
.-.  1  reichsmark  =  10.23875. 
J  0.23876 
2978 
14.1260 
167126 
191000 
47750 
9080.04500  (686.66.  Ani. 


92018.72250 

92618.72.  An». 

S.    Find    the   coat   of   a  sight 

draft  ou  Glasgow  for  £5876  10  s. 

£5876 10fl.=  £5876.5. 
6876.6x94.865=328,580.17.  Ana. 


28580.1726 
Find    the   cost  of   a  sight 
draft  on  I'ariB  for  12,842  francs. 
.12842 

6.181 
=  $2478.55.  Ana. 
2478.66 
618125)1284200000. 
1036260 
247U600 
2072-'>00 
4O7UO00 


12,842  ft.  = 


4431250 
4146000 
2»l-,!5l)0 
25l)O025_ 
2718760 
2500626 
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7.  Find  the  coet  of  a  sight 
draft  on  Berlin  for  4885  reichs- 
marks. 

1  reichsmark  =  90.23876. 

90.23875 

4885 


110375 
191000 
191000 
95500 


$1166.29375 

$1166.29.  Ana, 

8.   Find  the  cost  of    a  sight 

draft    on    Rotterdam    for    8282 

guilders. 

$0.40375 

8282 


80750 
323000 
80760 
323000 


$3343.86750 

$3343.86.  Ans. 

9.   Find  the  cost  of  a  sight  draft 
on  Liverpool  for  £  1242  12  s.  6d. 

£  1242  12  s.  6d.  =  £  1242.625. 

1242.625  X  $4,865 

=  $6046.37.  Ans. 

1242.625 
4.866 


6213125 
7455750 
9941000 
4970500 

6045.370625 


10.  Find  the  cost  of  a  sight 
draft  on  Paris  for  2686  francs. 

2686  fr.  =  $1^  =  9  518.21.  Ans. 


6.18} 


618.21 


618125)268600000. 
2590625 

943760 
618126 


4266260 
4146000 

1112600 
1036260 


762500 
618125 

244375 

11.  Find  the  face  of  a  sight 
draft  on  Glasgow  that  can  be 
bought  for  $2000. 

$2000=  £|^=  £411.0997 
4.OO0 

=  £  411  2  s.   Ans. 

411.0996 

4866)2000000. 
19460 
5400 
4865 


6350 
4865 
48500 
43786 
47160 
43785 
33650 
29190 
4460 


411.0997 

. 20 

1.9940 
12 


11.928 


I 
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12.  Find  the  face  of  a  sight 
draft  on  London  that  can  be 
bought  for  $4000. 

Twice  as  large  a  draft  can  be 
bought  for  9  4000  as  for  9  2000. 

92000  will  buy  a  draft  (from 
Ex.11)  of  £411  Is.  11.028 d. 

£411     Is.     11.028  d. 

2 


£822    3  s.     11.866  d. 

£822  3s.  llfd.  Ans. 

13.  Find  the  cost  of  a  sixty- 
day  draft  on  London  for  £  160, 
when  sixty-day  bills  are  quoted 
at  4. 81  J,  and  the  broker^s  com- 
mission is  }%  of  the  cost  of  the 
draft. 

160x94.81^  =  9721.88. 
}%  of  9721.88  =  90.00. 


94.8126 
160 

2406260 
48125 

9721.88 
0.90 

9721.8760 

9722.78  ^n9. 

14.   How  large  a  sight  draft  on 
Paris  can  be  bought  for  9  2840  ? 

2840  X  5.18} 

fr.  =  14,714.75  fr. 

Ans. 
6.18126 

2840 

20726000 
4146000 
1036260 

14714.75000 


15.  How  large  a  sixty-day 
draft  on  Paris  can  be  bought  for 
91600,  when  sixty-day  bills  are 
quoted  at  6.17)  ? 

1600  X  6.17i  fr.  =  7760.626  fr. 

Ans. 
6.17376 

1600 


258687600 
617376 

7760.62600 

16.   How  large  a  sight  draft  on 
Berlin  can  be  bought  for  9  8000  ? 

4  reichsmarks  =  90.955. 
.-.  1  reichsmark  =  90.23875. 

8000 


98000  = 


0.23875 
8000 


reichsmarks 


0.23} 

64000 

1.01 


reichsmarks 


reichsmarks 


=  33,607.86  reichsmarks.  Ans. 
33507.85 


101)6400000. 
573 

670 
673 


970 
066 


1600 
1337 

1630 
1528 


1020 
966 


^ 
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17.  How  large  a  sixty-day  draft 
on  Hamburg  can  be  bought  for 
92600,  when  German  sixty-day 
drafts  are  quoted  at  0.95  ? 

4  reichsmarks  =  $0.95. 

/.  1  reichsmark    =  90.23{. 

2500 


92500  = 


0.23} 
10000 


reichsmarks 
reichsmarks 


0.95 

=  10,526.32  reichsmarks. 

Ans, 
10626.31 

95)1000000. 
96 


500 
475 


250 
190 


600 
570 

300 
285 


150 
96 

55 


18.  How  large  a  sight  draft  on 
Amsterdam  can  be  bought  for 
$2200? 

2200 


§2200= 


0.40i 
17600 


guilders 
guilders 


3.23 
=  5448.92  guilders.   Ans. 


5448.91 

323)1760000. 
1616 
1450 
1292 


1680 
1292 


2880 
2684 
2960 
2907 
630 
323 
207 


19.  How  large  a  sixty -day  draft 
on  Rotterdam  can  be  bought  for 
$  1200,  when  a  sixty -day  draft  on 
Holland  is  quoted  at  0.40|  ?     ' 

91200  =i^j  guilders 

=  555I5  guilders 
3.21  ^ 

=  2990.66  guilders.   Ans. 

2990.66 

321)960000. 
642 

3180 
2889 


2910 
2889 


2100 
1926 


1740 
1606 

136 
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Exercise  135.    Page  300. 

1.   Find  the  equated  time  for  the  payment  of  9260dae  in  3  mo., 
$  400  due  in  6  mo.,  $  700  due  in  8  mo. 

^250x0  = 
9400X  3  =  91200 
_J700x  6=     3500 
'    .  91350 


$4700 


3Jf  mo.  =  3  mo.  14  dy. 

Hence,  the  equated  time  is  3  mo.  14  dy.  after  3  mo.  ;  that  is,  6  mo. 
14  dy.  Ans, 

2.   Find  the  equated  time  for  the  payment  of  $  300  due  in  30  days, 
9  500  due  in  60  days,  and  $  200  due  in  00  days. 

$300x00  = 
9500x30  =  915000 
9200x60=    12000 


1000 


927000 


27 


Hence,  the  equated  time  is  27  dy.  after  30  dy. ;  that  is,  57  dy.  Ans, 

3.   Find  the  equated  time  for  the  payment  of  9  325  due  now,  9  200 
due  in  30  days,  9  460  due  in  60  days,  and  9 150  due  in  00  days. 

9325x00  = 
9200  X  30  =  96000 
9460  x60=  27600 
9150  X  90=  13500 


91135 


947100 


41.49 


Hence,  the  equated  time  is  41  dy.  Ans. 

4.   Find  the  equated  time  for  the  payment  of  9240  due  May  10, 
9420  due  July  2,  9310  due  Sept.  14,  and  $600  due  Oct.  1. 

9240  X    00  = 
9420  X    53  =  922260 
9310x127=     39370 
9600x144=     86400 


91570 


S 148030 


94.3 


Hence,  the  equated  time  is  94  dy.  after  May  10 ;  that  is^  A.u:^.  VL.  A.\v%. 
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9.  TsA  ibe  tr^^si^Ltd  lisut  for  ibe  pajseas  of  t^S  doe  Jane  21, 
$  IT'S  dae  J:l:j  1^$.  $±«>  d=e  A:ix  4.  And  $  1-50  dae  Sepc  3u 


$2Td  X 

W 

^ 

t  ITS  X 

2rS 

=  $  4-t:.s 

9^J*>  X 

4«> 

=     92«) 

$  1»  X 

74 

=   111«» 

t^sOO 

30.8 

Hence,  the  eqiuted  time  is  31  dj.  after  June  31 ;  that  is.  Jalj  22.  Am*. 

6.  Find  the  equated  time  for  the  pajment  of  $  112.30  due  July  6, 
$  iiS.25  doe  July  30,  ^'I^yi.Xb  dae  Sept.  4,  and  9  102.36  dne  Oct.  1. 

♦  112.:»x00  = 

9  115.25  X  24  =  $2766.00 

$232.15x60=   1.31129.00 

» 102.36  X  87  =     8?«6.:8 
$562.06  |»25600.ag 

45.55 

Hence,  the  equated  time  is  46  dy.  after  Joly  6 ;  that  is,  Aug.  21.  An$. 

7.  A  owes  B  $ 200  dne  in  10  mo.    If  he  pays  $  120  in  4  mo.,  when 

should  he  pay  the  balance  ? 

By  paying  f  120  in  4  mo.  A  loses  the  ose  of  $  120  for  6  mo.,  which 
is  equal  to  the  use  of  $  720  for  1  mo.  Therefore,  he  is  entitled  to  keep 
the  balance  ($80;  y^  mo.  =  9  mo.  after  its  maturity. 

Hence,  he  should  pay  the  balance  in  19  mo.  An*. 

8.  A  owed  B  8  2^)00  payable  in  4  mo.,  but  at  the  end  c^  1  mo.  he 
paid  him  9  500,  at  the  end  of  2  mo.  $  500,  and  at  the  end  of  3  mo. 
$  500.     In  how  many  montlis  i^  the  balance  due  ? 

$500  x3  =  $15Q0 
$600x2=  1000 
$500  X  1=       500 


$1500  $3000 

Therefore,  he  is  entitled  to  keep  the  balance  ($  500)  ^fff-  mo.  :^  6  mo. 
after  im  maturity. 
Hence,  the  balance  is  due  in  10  mo.  Am, 
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9.   A  man,  Feb.  11, 1898,  gave  a  note  for  $  1700  payable  in  4  mo. ; 
but  he  paid  Mar.  22,  $400,  Apr.  20,  $220,  May  10,  $300.    When  was 
the  balance  due  ? 
Note  was  due  June  11,  1898. 

$400  X  81  =  $32400 
$220x62=  11440 
$300  X  32=  9000 
$920  $53440 

Therefore,  he  is  entitled  to  keep  the  balance  ($  780)  ^ff^  dy.=69  dy. 
after  its  maturity. 

Hence,  the  balance  was  due  69  dy.  after  June  11,  1898;  that  is, 
Aug.  19,  1898.  Ans.  • 

10.  A  man,  Jan.  4,  1898,  gave  a  note  for  $  2600  payable  in  6  mo. ; 
but  he  paid  Feb.  4,  $200,  Mar.  4,  $400,  Apr.  4,  $600,  May  4,  $600, 
and  June  4,  $  300.    When  was  the  balance  due  ? 

Note  was  due  July  4,  1898. 

$200  X  5  =  $1000 
$400x4=  1600 
$600x3=  1800 
$600x2=  1000 
$300  X  1=  300 
$  2000  $  6700 

Therefore,  he  is  entitled  to  keep  the  balance  ($  600)  -^^  mo.  = 
11.4  mo.  after  its  maturity. 

Hence,  the  balance  was  due  11.4  mo.  =  11  mo.  12  dy.  after  July  4, 
1898 ;  that  is,  June  16,  1899.  Ans. 

Bzerclae  136.    Page  302. 

1.  Find  the  time  for  the  payment  of  the  balance  of  an  account  if 
the  debit  and  credit  sides,  when  equated,  stand 


Dr. 
May  17,  1897  ....    $950 


Cb. 
Apr.  12,  1897      ...     $  1000 


The  difference  between  the  equated  times  is  36  dy. 

The  balance  of  account  is  $  1000  -  $  960  =  $  60. 

If  the  account  were  settled  at  the  later  date,  May  17,  1897,  the 
$  1000  would  have  been  on  interest  36  dy.,  which  is  equivalent  to  hav- 
ing the  balance,  $  60,  on  faiterest  J^  of  36  dy.  =  700  dy. 

Hence,  the  balance  should  begin  to  draw  interest  700  dy.  before 
May  17,  1897  ;  that  is,  June  17,  1896.  Ans. 
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2.  Find  the  time  for  the  payment  of  the  balance  of  an  account  if 
the  debit  and  credit  sides,  when  equated,  stand 


Apr.  12, 1897    .     ,     . 


Dk. 
9060 


May  17,  1897 


Cb. 
$1000 


The  difference  between  the  equated  times  is  35  dy. 

The  balance  of  account  is  $  1000  -  $  950  =  $50. 

If  the  account  were  settled  at  the  later  date,  Hay  17,  1897,  the 
$950  would  have  been  on  interest  35  dy.,  which  is  equivalent  to  hav- 
ing the  balance,  |50,  on  interest  ^^  of  35  dy.  =  665  dy. 

Hence,  the  balance  should  remain  unpaid  665  dy.  after  May  17, 
1897  ;  that  is,  until  Mar.  13,  1899.  Ans, 


3.   Find  the  time  for  the  payment  of  the  balance  of  an  account  If 
the  debit  and  credit  sides,  when  equated,  stand 


May  30,  1898  .     . 


Dr. 

$1000 


June  23,  1898 


$920 


The  difference  between  the  equated  times  is  24  dy. 

The  balance  of  account  is  $  1000  -  $  920  =  $  80. 

If  the  account  were  settled  at  the  later  date,  June  23,  1808,  the 
$  1000  would  have  been  on  interest  24  dy . ,  which  is  equivalent  to  hav- 
ing the  balance,  ^  80,  on  interest  m^  of  24  dy.  =  300  dy. 

Hence,  the  balance  should  begin  to  draw  interest  300  dy.  before 
June  23,  1898 ;  that  is,  Aug.  27,  1897.  Ans. 


4.  Find  the  time  for  the  payment  of  the  balance  of  an  account  if 
the  debit  and  credit  sides,  when  equated,  stand 


July  6,  1897 


Dr. 
S500 


Apr.  14,  1897 


$480 


The  difference  between  the  equated  times  is  83  dy. 

The  balance  of  account  is  $500  —  $480  =  $20. 

If  the  account  were  settled  at  the  later  date,  July  6,  1897,  the  $480 
would  have  been  on  interest  83  dy.,  which  is  equivalent  to  having  the 
balance,  $20,  on  interest  ^  of  83  dy.  =  1992  dy. 

Hence,  the  balance  should  remain  unpaid  1992  dy.  after  July  6, 
1897  ;  that  is,  until  Dec.  20,  1902.  Ans, 
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5.  Find  the  time  for  the  payment  of  the  balance  of  an  account  if 
the  debit  and  credit  sides,  when  equated,  stand 


Aug.  13,  1897  .    . 


Db. 

$875 


Sept.  13,  1897 


Cb. 
9600 


The  difference  between  the  equated  times  is  81  dy. 

The  balance  of  account  is  $  875  -  f  600  =  $  275. 

If  the  account  were  settled  at  the  later  date,  Sept.  13,  1897,  the 
$  875  would  have  been  on  interest  31  dy.,  which  is  equivalent  to  having 
the  balance,  .^275,  on  interest  fff  of  31  dy.  =  90  dy. 

Hence,  the  balance  should  begin  to  draw  interest  99  dy.  before  Sept 
13, 1897  ;  that  is,  June  6,  1897.  Ana. 


6.   Find  the  time  for  the  payment  of  the  balance  of  an  account  if 
the  debit  and  credit  sides,  when  equated,  stand 


May  28,  1898  . 


Db. 
$500 


June  4,  1898 


Cb. 
9550 


The  difference  between  the  equated  times  is  7  dy. 

The  balance  of  account  is  $  550  -  $  500  =  3  50. 

If  the  account  were  settled  at  the  later  date,  June  4,  1898,  the  9  500 
would  have  been  on  interest  7  dy.,  which  is  equivalent  to  having  the 
balance,  9  50,  on  interest  ^  of  7  dy.  =  70  dy. 

Hence,  the  balance  should  remain  unpaid  70  dy.  after  June  4,  1898 ; 
that  is,  until  Aug.  13,  1898.  Ans, 


7.  Find  the  time  for  the  payment  of  the  balance  ot  an  a<K;ount  if 
the  debit  and  credit  sides,  when  equated,  stand 


Apr.  4,  1898 


Db. 

9400 


June  6,  1898 


Cb. 

9300 


The  difference  between  the  equated  times  is  63  dy. 

The  balance  of  account  is  9  400  -  9  300  =  9 100. 

If  the  account  were  settled  at  the  later  date,  June  6,  1898,  the  9400 
would  have  been  on  interest  63  dy.,  which  is  equivalent  to  having  the 
balance,  9 100,  on  interest  f gj  of  63  dy.  =  252  dy. 

Hence,  the  balance  should  begin  to  draw  interest  252  dy.  before 
June  6,  1898 ;  that  is,  Sept.  27,  1897.  Am. 
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8.   Find  the  time  for  the  payment  of  the  balance  of  an  accoant 
if  the  debit  and  credit  sides,  when  equated,  stand 


Mar.  12,  1898 


Ds. 

#760 


Feb.  4,  1808 


•  500 


The  difference  between  the  equated  times  is  36  dy. 

The  balance  of  account  i8t750-9500  =  t  250. 

If  the  account  were  settled  at  the  later  date,  Mar.  12,  1898,  the 
9  500  would  have  been  on  interest  36  dy.,  which  is  equivalent  to 
having  the  balance,  $250,  on  interest  JfJ  ^^  ^  ^Y'  =  72  dy. 

Hence,  the  balance  should  remain  unpaid  72  dy.  after  Mar.  12,  1898 ; 
that  is,  until  May  23,  1898.  Ans. 


9.   Find  the  time  for  the  payment  of  the  balance  of  an  account 
if  the  debit  and  credit  sides,  when  equated,  stand 


Feb.  4,  1898 


Dr. 

#750 


Mar.  12,  1898 


Cr, 

•  500 


The  difference  between  the  equated  times  is  36  dy. 

The  balance  of  account  is  $  750  -  9  500  =  $  250. 

If  the  account  were  settled  at  the  later  date.  Mar.  12,  18d8,  the 
$750  would  have  been  on  interest  36  dy.,  which  is  equivaleut  to 
having  the  balance,  $250,  on  interest  ^  of  36  dy.  =  108  dy. 

Hence,  the  balance  should  begin  to  draw  interest  108  dy.  before 
Mar.  12,  1898 ;  that  is,  Nov.  24,  1897.  Ans. 


BxerclM  137.    Page  303. 

1.  Find  the  cash  balance  of   the  following  account,   reckoning 
interest  at  6%: 


1897. 
Apr.    5. 
Apr.  27. 
June   1. 
June  19. 


To  mdM., 
To  mdse., 
To  mdM., 
To  bal.  acct., 


Db. 

IlfT. 

$860.00 

$8.18 

610.00 

5.89 

200.00 

0.60 

40.00 

$1100.00 

$9.12 

1897. 

Apr.  20.  Byeaah, 

Apr.  80.  By  oaah, 

June  4.  By  cA0h» 

June  19.  By  bal.  Int., 


Cft. 

Iht. 

$200.00 

$2.00 

600.00 

4.1T 

iOQJX) 

1.00 

1.96 

$1100.00 

$9.18 

Hence,  the  cash  balance  is  $40.00  -  $  1.95  =  $38.05.  Ans, 
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2.   Find  the  cash   balance  of    the  following  account,  reckoning 


interest  at  6%: 

1897. 
Jan.  15.  To  mdse.  8  mo., 
Feb.  25.  To  mdse.  8  mo., 
Mar.  8.  To  mdse.  8  mo.. 


Da. 

$250.00 

98.50 

800.00 


$618.50 


Int. 

$7.46 
2.28 
6.25 


$15.99 


1897. 

Apr.  26.  By  eaah, 

May  17.  By  cash, 

July    7.  By  cash, 

Oct  11.  By  baL  aect., 

Oct.  11.  Bybal.  int., 


Cb. 

Imt. 

$150.00 

$4.20 

150.00 

8.68 

200.00 

8.20 

148.50 

4.91 

$648.50 

$15.99 

Hence,  the  cash  balance  is  $  148.50  +  $  4.91  =  $  153.41.  Ans, 

3.  Find  the  cash  balance  of   the  following  account,  reckoning 


interest  at  6  % : 

1897.  Dr. 

Jan.  2.  To  mdse.  60  dy.,  $  100.00 
Mar.  8.  To  mdse.  60  dy.,  200.00 
May  10.  To  mdse.  80  dy.,  150.00 
June  2.  To  mdse.,  95.00 


$545.00 


Int. 

$2.58 
2.90 
1.85 
0.97 


$7.75 


1897. 

Feb.  25.  By  cash, 

Mar.  22.  By  cash, 

June  21.  By  cash, 

Aug.   2.  By  bal.  acct., 

Xug.   2.  By  bal.  int., 


Cr. 

Int. 

$100.00 

$2.68 

150.00 

8.88 

200.00 

1.40 

95.00 

0.89 

$545.00 

$7.75 

Hence,  the  cash  balance  is  9  95.00  +  $0.39  =  $95.39.  Ans, 

Exercise  138.    Page  305. 

Find  the  balance  on  deposit  Jan.  1,  1898,  on  the  following  account : 

1.  Interest  being  4%,  computed  quarterly.  Deposited  Jan.  1, 1897, 
$125;  Mar.  22,  1897,  $40;  June  8,  1897,  $35;  July  30,  1897,  $85; 
Sept.  24,  1897,  $65.  Withdrawn  Apr.  2,  1897,  $110 ;  June  30,  1897, 
$40 ;  Oct.  22,  1897,  $10 ;  Dec.  17,  1897,  $25. 


Datk. 

Dbpositbd. 

WlTHDEA"WN. 

IirmEST. 

Balaitci. 

1897. 

1 

Jan.  1, 

$125 

00 

$125 

00 

Mar.  22, 

40 

00 

165 

00 

Apr.  1, 

$1 

25 

166 

25 

Apr.  2, 

$110 

00 

56 

25 

June  8, 

35 

00 

91 

25 

June  30, 

40 

00. 

51 

25 

July  1, 

0 

51 

51 

76 

July  30, 

85 

00 

136 

76 

Sept.  24, 

65 

00 

201 

76 

Oct.  1, 

0 

52 

202 

28 

Oct.  22, 

10 

00 

192 

28 

Dec.  17, 

25 

00 

167 

28 

1898. 

Jan.  1, 

1 

67 

168  i  Q^ 
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2.  Interest  being  3%,  computed  quarterly.  Deposited  Jan.  1,  1807, 
$200;  Feb.  14,  1807,  $125;  Mar.  10,  1807,976;  May  31,  1807,  f50; 
Aug.  2,  1807,  f  100.  Withdrawn  May  7,  1807,  $25;  June  22,  1807, 
$40 ;  Oct.  2,  1807,  $50 ;  Nov.  4,  1897,  $65 ;  Dec.  14,  1807,  $75. 


Date. 

Dkpositbd. 

1 

WlTUDRAWM. 

Intbskst. 

Balarcr. 

1897. 

Jan.  1, 

$200    00 

$200 

00 

Feb.  14, 

125    00 

325 

00 

Mar.  10, 

75   00 

400 

00 

Apr.  1, 

1 

$1 

50 

401 

50 

May  7, 

$25 

00 

876 

50 

May  31, 

50   00 

426 

50 

June  22, 

' 

40 

00 

386 

50 

July  1, 

2 

82 

1          380 

32 

Aug.  2, 

100   00 

480 

32 

Oct.  1, 

2 

02 

402 

24 

Oct.  2, 

50 

00 

442 

24 

Nov.  4, 

65 

00    , 

377 

24 

Dec.  14, 

76 

00 

302 

24 

1808. 

' 

Jan.  1, 

' 

2 

27    , 

304 

51 

3.  Interest  being  3%,  computed  semi-annually.  Deposited  Jan.  1, 
1807,  $425;  May  10,  1807,  $15;  Sept.  24,  1807,  $200;  Oct.  5,  1807, 
$25;  Nov.  15,  1807,  $65.  Withdrawn  Feb.  1,  1807,  $25;  Mar.  20, 
1807,  $45;  Aug.  2,  1897,  $50;  Aug.  28,  1807,  $125;  Dec.  10,  1807, 
$100. 


Datk. 

Dkpohitkd. 

WlTllDRAW?^. 

1       , 

INTKUKST. 

Balanck. 

1897. 

1 
1 

Jan.  1, 

$425 

00 

$425 

00 

Feb.  1, 

825 

00 

400 

00 

Mar.  20, 

45 

00 

355 

00 

May  10, 

15 

00 

370 

00 

July  1, 

$5 

32 

375 

32 

Aug.  2, 

50 

00 

325 

32 

Aug.  28, 

125 

00 

200 

32 

Sept.  24, 

200 

00 

400 

32 

Oct.  5, 

25 

00 

425 

32 

Nov.  15, 

66 

00 

400 

32 

Dec.  10, 

100 

00 

300 

32 

1808. 

Jan.  1, 

3 

00 

303 

32 
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4.  Interest  being  3%,  computed  annually.  Deposited  Jan.  1, 1897, 
$266.60;  May  3,  1897,  $122.60;  Aug.  2,  1897,  $67;  Aug.  9,  1897, 
$108  ;  Sept.  4, 1897,  $64.60.  Withdrawn  June  16,  1897,  $40  ;  Oct.  8, 
1897,  $76;  Nov.  1,  1897,  $60;  Dec.  4,  1897,  $86;  Dec.  20,  1897, 
$142. 


Datb. 

DSPOBITKO. 

Withdrawn. 

Intbbest. 

Balanck. 

1897. 

Jan.  1, 

$266 

50 

$266 

60 

May  3, 

122 

60 

389 

00 

June  16, 

$40 

00 

349 

00 

Aug.  2, 

67 

00 

406 

00 

Aug.  9, 

108 

00 

614 

00 

Sept.  4, 

64 

60 

678 

60 

Oct.  8, 

76 

00 

603 

60 

NOY.  1, 

60 

00 

443 

60 

Dec.  4, 

86 

00 

368 

60 

Dec.  20, 

142 

00 

216 

60 

1898. 

Jan.  1, 

$6 

49 

222 

99 

Exercise  139.    Page  309. 


1.   Find   the   square   root   of 
2916. 

29 16(64 
26 

104)416 
416 


2.  Find   the   square   root   of 
7921. 

7921(89 
64 


169)1621 
1621 


3.   Find    the    square   root   of 
494,209. 

49  42  09(703 
49 

1403)4209 
4209 


4.   Find   the    square    root   of 
20,164. 

2  0164(142 
1 

24)101 
96 


282)664 
684 
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5.   Find   the   sqaare   root   of 
3,345,241. 

3  34  52  41(1829 
1 

28)234 
224 

362)1052 
724 


8649)32841 
32841 


6.  Find   the   square   root  of 
125,457.64. 

12  54  57.64(354.2 
9 

65)354 
325 


704)2957 
2816 


7082)14164 
14164 


7.   Find   the   square   root   of 
47,320,641. 

47  32  06  41(6879 
36 

128)1132 
1024 


1367)10806 
9569 


13749)123741 
123741 


8.  Find   the  square  root  of 
21,609. 

2  16  09(147 
1 

24)116 
96 

287)2009 
2009 

9.  Find  the  square  root  of 
53.7289. 

53.72  89(7.33 
49 

143)472 
429 


1463)4389 
4389 

10.  Find   the  square  root  of 
883.2784. 

883.27  84(29.72 
4 

49)483 
441 


687)4227 
4109 


6942)11884 
11884 

11.   Find  the  square   root  of 
1.97262025. 

1.97  26  2025(1.4045 
1 

24)97 
96 


2804)12620 
11216 


28085)140425 
140425 
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12.   Find  the  square  root  of 
0.0002090916. 

0.0002  090916(0.01446 
1 

24)109 
96 


284)1309 
1136 


2886)17316 
17316 

13.   Fiud  the  square  root  of  2. 

2.00  0000(1.414213 
1 

24)100 
96 


281)400 
281 


2824)11900 
11296 


2828)6040 
5656 


3840 
2828 

10120 

8484 


14.   Find  the  square  root  of  5. 

6.00  00  00(2.236067 
4 

42)100 
84 

443)1600 
1329 


4466)27100 
26796 


4472)30400 
26832 


35680 
31304 


15.   Find  the  square  root  of  0.3. 

0.3000  00  00(0.647722 
26 

104)500 
416 


1087)8400 
7609 


10947)79100 
76629 


10954)24710 
21908 


28020 
21908 


16.   Find  the  square  root  of  3^. 

3.26  0000(1.802776 
1 

28)226 
224 


3602)10000 
7204 


3604)27960 
26228 


27320 
26228 

20920 
18020 


17.   Find  the  square  root  of  8{. 

8.833333(2.972092 
4 

49)483 
441 


687)4233 
4109 


6942)12433 
11884 


6944)64933 
63496 


14373 

11888 
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18.  Find  the  square  root  of  0.9. 

0.90000000(0.948683 
81 

184)900 
736 


1888)16400 
16104 


18966)129600 
113796 


18972)168040 
161776 


62640 
66916 


19.  Find  the  square  root  of  }. 
V}  =  }  =  0.666667. 

20.  Find  the  square  root  of  f . 

0.66  66  66  66(0.746366 
49 

144)666 
676 


1486)7966 
7426 


14903)63066 
44709 


14906)83466 
74630 


89355 
745,30 


21.  Find  the  square  root  of  }. 

0.60  00  00  00(0.707106 
49 

1407)10000 
9849 


14141)16100 
14141 


14142)96900 
84852 


22.   Find  the  sqaore  root  of  {. 

0.60000000(0.774690 
49 

147)1100 
1029 


1644)7100 
6176 


16486)92400 
77425 


16490)149760 
139410 


103400 
92940 


23.   Find  the  square  root  of  |. 

0.76  00  00  00(0.866025 
64 

166)1100 
996 


1726)10400 
10356 


17320)44000 
34640 


93600 
86600 


24.  Find  the  square  root  of  }. 

0.66  6666  66(0.816496 
64 

161)266 
161 


1626)10666 
9766 


16324)81066 
66296 


16328)167706 
146962 


107546 
97968 
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.    Page  315. 

1. 

Find  the  cube  root  of  1331. 

3.   Find  the  cube  root  of  12.167. 

1331(11 

1 

12.167(2.3 
8 

SxW  =300 

331 

3x202  =  1200 

4167 

X 

(10x1)=  30 
1«=    1 

3x(20x3)=  180 
32=      9 

331 

331 

1389 

4167 

2. 

Find  the  cube 

root  of  1728. 

'     4.  Findthecuberootof300.763. 

1  728(12 

1 

300.763(6.7 
216 

X 

3x102=300 

(10  X  2)  =  60 

23=    4 

728 

3x602  =  10800 

8  X  (60x7)=  1260 

72=      49 

84763 

364 

728 

12109 

84763 

5. 

Find  the  cube 

root  of  148,877 

• 

148  877(63 
126 

3x602=7500 

23877 

3  X  (50  X  3)  =  460 
32=      9 

li 

)59 

23877 

6.  Find  the  cube  root  of  2,048,383. 


2  048383(127 


3  X  102  =  300 

1048 

3  X  (10x2)=   60 

22=     4. 

364 

728 

64J 

320383 

3  X  1202  =  43200 

3  X  (120x7)=    2620 

72=       49 

45769 

320383 
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7.  Find  the  cube  root  of  69.776471. 


3  X  302  =  2700 

3  X  (30  X  9)  =  810 

92=  81 


3591 
891 


} 


69.776471(3.91 
27 


32776 


32319 


3  X  3902  =  456300 

3  X  (390x1)=  1170 

12=     1 


457471 


457471 


457471 


8.  Find  the  cube  root  of  304,967.116891. 


304  957.115891(67.31 
216 


3x602 
3  X  (60  X  7) 

72 


10800 
1260 

—I 

12109  r 
1309^ 


88957 


84763 


3  X  6702 

3  X  (670  X  3) 

32 


3  X  67302 

3  X  (6730  X  1) 

12 


1346700 
6030 

'-) 

1362739  r 
6039  J 

135878700 

20190 

1 

135898891 


4194115 


4058217 


135898891 


136898891 
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} 


6821 


6869 


9.  Find  the  cube  root  of  0.007821346626. 

0.007  821346626(0.1986 
_^1 
3  X  10«  =  300 
3  X  (10  X  9)  =  270 
9^=  81 
661 
361 
3  X  1903  =  108300 
3  X  (190  X  8)  =  4660 

82  = 64  ^ 

112924  I 

4624  J 

3  X  19802  =  11761200 

3  X  (1980  X  6)  =   29700 

62=     26 


962346 


903392 


11790926 


68964626 


68964626 


10.  Find  the  cube  root  of  104.600290760613. 

104.600  290  760  613(4.7117 

64 

3  X  402  =  4800 
3x(40x7)=  840 
72=  49-1 
6689  I 
889) 
3  X  4702  =  662700 
8  X  (470x1)=   1410 

12  = 


40600 


39823 


w 


664111 

1411 J 

3  X  47102  =  66662300 

8  X  (4710  X  1)  =   14130 

12  = 


777290 


664111 


n 


113179760 


66666431 

14131 J 

3  X  471102  =  6668066300 

3x(47110x7)=    989310 

72  = 49 

6669046669 


66666431 


46613319613 


4fi613a\S«>\^ 


622 
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11.   Find  the  cube  root  of  17,183,498,635,126. 


1?  183  498  635 125(25805 
8 


3  X  20>  =  1200 
8x(20x5)=   300 
y=     25  j 
1625  [ 
325  J 
3  X  250«  =  187500 
3x(250x8)=     0000 

&  = 64^ 

103564  1 
6O64J 

8  X  25800^  =  1996920000 
3  X  (25800  X  5)  =    387000 

52  = 26 

1997307025 


9183 


7625 


1658498 


1548612 


9986535125 


9986536125 


12.  Find  the  cube  root  of  122,615.327232. 


122  615.327  232(49.68 
64 


3  X  403  =  4800 
3  X  (40x9)=  1080 
9^=  81^ 
6961  \ 
1161 J 
3  X  490«  =  720300 
3  X  (490  X  6)  =  8820 

63  = 36 

729166 

8856  J 

3  X  49602  =  73804800 

3  X  (4960x8)=   119040 

82  = 64 

73923904 


58615 


53649 


( 


4966327 


4374936 


691391232 


591391232 
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13.  Find  the  cube  root  of  116,400. 


116  400(48.8269 
64 


8  X  403  =  4800 

3  X  (40x8)=  960 

8»=  64^ 

5824  I 

1024  J 

3  X  4803  ^  691200 

3  X  (480x8)=  11620 

82  = 64% 

702784  V 
11684  J 
3  X  48803  =  71443200 
3x(4880x2)=   29280 
23  = 


62400 


46692 


6808000 


6622272 


n 


71472484 
29284  J 
8  X  48823  =  71601772 


186728000 


142944968 


427830320 
367608860 


703214600 
643616948 


524 
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14.  Find  the  cube  root  of  22,406,807. 


22  406  807(281.0206 
8 


8x202 

3  X  (20x8) 
82 


1200 

480 

64 

1744 
644 


} 


14400 


13052 


3  X  280«  I 
3x(280x  1) 


454807 


235200 
840 

236041  I 
841  i 

23688300 
75870 

21) 

23764261  V 

76951  J 

2384028300 

169140 

2384197444  I 
169144  i 
3  X  281922  =  2384366692 


236041 


8  X  28102 

3  X  (2810  X  9) 

92 


3  X  281902 

3  X  (28190  X  2) 

22 


218760000 


213878259 


4887741000 


4768394888 


11934611200 
11921832960 
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15.   Find  the  cube  root  of  10. 


10.000(2.1644 
8 


3x202 

3  X  (20  X  1) 

V 

3x2102 

3  X  (210  X  6) 

52 

3  X  21602 

3  X  (2160  X  4) 

42 

3  X  21542 

=  1200 
=     60 

1261  \ 

61  J 

=  132300 

=     3160 

= 26a 

136476  I 
3175) 
=  13867600 
25800 

= 16 

13803316 

25816 

=  13919148 


2000 


1261 


739000 


677376 


} 


61625000 


66573264 


60617360 
66676692 


16.   Find  the  cube  root  of  3f . 

^=m=m=M!^=i.m2.  An,. 


29.000(3.0723 
27 


66657000 


3  X  3002  =  270000   2000000 
3x(300x7)=  6300 

72  = 49a 

276349  [  1934443 
6349) 
3  X  30702  =  28274700 
3  X  (3070  X  2)  =   18420 

22  = 4^ 

28293124  I 
18424  J 
3  X  30722  =  28311662 


66586248 


89707620 
84934656 


526 
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17.  Find  the  cube  root  of  ^. 


3  X  200^  =  120000 

3x(200x2)=     1200 

23  = 


8.833  333(2.0274 
8 


i\ 


121204 

1204) 

3  X  2020«  =  12241200 

3  X  (2020  X  7)  =   42420 


333333 


242408 


72  = 


40 


12283669  [ 
42469  J 
3  X  2027«  =  12326187 


00926333 


85986683 


49396603 
49304748 


18.  Find  the  cube  root  of  6. 


3  X  10«  =  300 

3  X  (10x7)=  210 

72  =  J9 

669 

259 


49a 

59  V 
59) 


6.000(1.7099 
1 


4000 


3913 


3  X  1700«  =  8670000 
3  X  (1700  X  9)  =     46900 

92  = 81  J 

8715981  I 
46981 i 
3  X  17092  =  8762043 


87000000 


78443829 


85661710 

78868387 


19.  Find  the  cube  root*  of  (. 


3  X  808  =  10200 

3  X  (80  X  2)  =  480 

23  = 


0.666  666(0.8221 
612 


19684 

484 

3  X  82«  =  20172 


4) 


43656 


39368 


41875 
40344 
16316 
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20.  Find  the  cube  root  of  7}. 


3x  10^ 

3  X  (10  X  9) 

92 


7.600(1.966 
1 


3x  190« 

3  X  (190x6) 

62 


3x1962  = 


300 
270 
81. 
661  [ 

6600 
6859 

361  i 

108300 

3420 

36 

111766 

741000 
670536 

3456  J 
116248 

704640 
691488 

21.  Find  the  cube  root  of  f . 


0.750000000(0.9086 
729 
3  X  9002  =  2430000 
3x(900x8)=  21600 
82  =     64  ^ 


2461664  V 
21664  J 
3  X  9082  ==:  2473392 


21000000 


19613312 


13866880 
12366960 


EaeeroiBO  141.    Page  321. 

1.  Find  the  area  of  a  parallelogram,  base  18  in.,  altitude  11  in. 
Area  =  (18  x  11)  sq.  in.  =  198  sq.  in.  Ans. 

2.  Find  the  area  of  a  triangle,  base  16  in.,  altitude  12  in. 
Area  =  J(16  x  12)  sq.  in.  =  96  sq.  in.   Ans, 

3.  Find  the  area  of  a  rectangle,  base  24  in.,  altitude  18  in. 
Area  =  (24  x  18)  sq.  in.  =  432  sq.  in.   Ana. 

4.  Find  the  area  of  a  square,  side  18  in. 
Area  =  (18  x  18)  sq.  in.  =  324  sq.  in.   Ans, 

5.  Find  the  area  of  a  rhombus,  diagonals  8  in.  and  10  in. 
Area  =  |(8  x  10)  sq.  in.  =  40  sq.  in.   Ans, 
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6.  Find  the  area  of  a  triangle,  sides  12  in.,  11  in.,  and  10  in., 
respectively. 

The  half  sum  of  the  sides  is  i(12  +  H  +  10)  in.  =  16.6  in. 
Area  =  Vl(5.6  x  4.5  x  5.5  x  6.5  sq.  in. 

=  V2664.4375  sq.  in.  =  51.62  sq.  in.    Ana. 

7.  Find  the  area  of  a  regular  hexagon,  side  4  in. 

Apothem  =  0.8660  x  4  in.  =  8.464  in. 

Perimeter  =  6  x  4  in.  =  24  in. 

Area  z=i(2ix  3.464)  sq.  in.  =  41.568  sq.  in.  Am, 

8.  Find  the  area  of  a  regular  octagon,  side  2  in. 

Apothem  =  1.2071  x  2  in.  =r  2.4142  in. 

Perimeter  =  8  x  2  in.  =  16  in. 

Area  =  J  (16  x  2.4142)  sq.  in.  =  19.3136  sq.  in.  Ans, 

9.  Find  the  area  of  a  triangle,  base  185  yd.,  altitude  154  yd. 
Area  =  J  (185  x  164)  sq.  yd.  =  14,245  sq.  yd.   Ans. 

185 


2|154 
77 


77 


1295 
1295 
14245 


10.  Find  the  area  of  a  square,  side  212  yd. 
Area  =  (212  x  212)  sq.  yd.  =  44,944  sq.  yd.   Ana, 

212 

212 

424 
212 
424 
44944 

11.  Find  the  area  of  a  rectangle,  base  106  yd.,  altitude  66  yd. 
Area  =  (106  x  66)  sq.  yd.  =  6996  sq.  yd.  Ans. 

106 
66 

636 
636 
69Q6 
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12.  Find  the  area  of  a  parallelogram,  base  24  ft.,  altitude  18  ft. 

Area  =  (24  x  18)  sq.  ft.  =  432  sq.  ft.  Am. 

24 
J8 
192 
24 
432 


13.  Find  the  area  of  an  equilateral  triangle,  side  132  yd. 

Apothem  =  0.2887  x  132  yd.  =  38.1084  yd. 

Perimeter  =  3  x  132  yd.  =  896  yd. 

Area  =  \  (396  x  38. 1084)  sq.  yd.  =  7645.4632  sq.  yd.    Ans. 

0.2887  2 [396  38.1084 

132  198  198 


6774 
8661 
2887 
38.1084 


3048672 
3429756 
381084 
7545.4632 


14.  Find  the  area  of  a  right  triangle,  base  164  ft.,  perpendicular 
160  ft. 
Area  =  J  (164  x  150)  sq.  ft.  =  12,300  sq.  ft.    Ans, 

164 
150 

8200 
164 


2  24600 


12300 

15.   Find  the  area  of  a  regular  pentagon,  side  5}  in. 

Apothem  =  0.6882  x  5J  in.  =  3.7851  in. 

Perimeter  =  5  x  6.6  in.  =  27.6  in. 

Area  =  ^(27.6  x  3.7851)  sq.  in.  =  62.0461  sq.  in.    Ana. 

0.6882  3.7851 

5.6  27.6 


34410 
34410 
3.78510 


189255 
264967 
76702 


2  104.09025 


62.0451 


630 
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16.  Find  the  area  of  a  parallelogram,  base  122  yd.,,  altitade  76  yd. 

Area  =(122  x  76)  sq.  yd.  =  9272  sq.  yd.    Ans. 

122 
76 

732 
854 
0272 

17.  Find  the  area  of  a  regular  decagon,  side  2}  in. 

Apothem  =  1.6388  x  2.5  in.  =  3.847  in. 

Perimeter  =  10  x  2.6  in.  =  26  in. 

Area  =  }  (25  x  3.847)  sq.  in.  =  48.0875  sq.  in.    Ans. 

1.6388  3.847 

2.5  25 


76940 
80776 

3.84700 


19235 
7694 


2  96.176 


48.0876 


18.  Find  the  area  of  a  triangle,  base  82«™,  altitude  SI®™. 
Area  =  J  (82  x  61)vin  =  2091  v«.    Ana, 

2t82 


41 


51 

41 

51 

204 

2091 


19.   Find  the  area  of  a  rhombus,  diagonals  16  ft  and  12  ft. 
Area  =  J  (16  x  12)  sq.  ft.  =  96  sq.  ft.    Ans, 


20.  Find  the  area  of  a  circle,  diameter  72  ft. 

Area  =  (3.1416  x  36  x  36)  sq.  ft.  =  4071.5136  sq.  ft. 


Ana, 


36 
J6 
216 

108 

1296 


3.1416 
1296 
188496 
282744 
62832 
31416 
4071.5136 
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21.  Find  the.  area  of  a  trapezoid,  parallel  sides  106  ft.  and  56  ft., 
respectively,  altitude  48  ft. 

Sum  of  bases  =  106  ft.  +  56  ft.  =  162  ft. 
Area  =  J  (48  x  162)  sq.  ft.  =  3888  sq.  ft.  Ana. 

2 1 162  48 

81  81^ 

48 
384 
3888 

22.  Find  the  number  of  hektars  in  a  triangular  field,  one  side  of 
which  is  82.1™,  and  the  distance  to  this  side  from  the  opposite  comer 
47.3». 

Area  =  }  (82.1  x  47.3)9"  =  1941.666i»  =  0.1d42»».  Ans. 

47.3 
82.1 
473 
946 
3784 


2  3883.33 


1941.665 


23.  Find  the  number  of  acres  in  a  triangular  field,  one  side  of 
which  is  343.6  ft.,  and  the  distance  to  this  side  from  the  opposite 
comer  163.2  ft. 

Area  =  J  (343.6  x  163.2)  sq.  ft.  =  28,037.76  sq.  ft.  =  0.644  A.   Ans. 


21163.2 

343.6 

0.643 

81.6 

81.6 

4356(3)2803.776 

20616 

26136 

3436 

19017 

27488 

17424 

28037.76 

15936 
13068 

2868 

24.  Find  the  area  of  a  circle  that  has  a  radius  of  10  in. ;  of  a  circle 
that  has  a  diameter  of  10  ft ;  of  a  circle  that  has  a  circumference  of 
30  in. 

Area  =  (3.1416  x  10  x  10)  sq.  in.  =  314.16  sq.  in.  An8. 

Area  =  (0.7864  x  10  x  10)  sq.  ft.  =  78.54  sq.  ft.  Am. 
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Area  =  f  0.7864  x  -|5-  x  ^^]  sq.  in.  =  71.620  sq.  in.  Am. 
\  O.1410     O.1410/ 

16  15 

?•  W?t  X  -|2-  X  -^  =  -^  =  226  X  0.31831. 
^.Wfi     3.1416     3.1416 

i 

0.31831 
226 

169166 
63662 
63662 


71.61976 


25.   A  horse  is  tied  by  a  rope  27. 8>"  long ;  over  what  part  of  a  hektai 
can  he  graze  ? 

Area  =  (3.1416  x  27.8  x  27.8)«™  =  2427.96<J«  =  0.2428»»».  Ans, 

27.8  772.84 

27.8  3.1416 

2224  463704 

1946  77284 

656  309136 

77284 


772.84 

231862 


2427.964144 


26.   How  many  square  feet  in  a  circle  that  has  a  diameter  of  17|  yd.  1 

17i  yd.  =  63  ft. 

Area  =(0.7864  x  63  x  63)  sq.  ft.  =  2206.1886  sq.  ft.  Atis. 

63  0.7864 

63  2800       . 


169  70686 

266  62832 

2809  ^^"Q^ 


2206.1886 
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27.   How  many  square  feet  in  a  circle  that  has  a  circumference  of 

117  yd.  ? 

117  yd.  =  351  ft 

351 


Diameter  = 


3.1416 


ft. 


Area 


=(»• 


7854  X  :r^^  X  r:^^]  sq.  ft.  =  9804.0276  sq.  ft.  Arts, 


3.1416 


8.1416/ 


)}.;|^^  X  tr^ir  X  :r?^  =  ^^^  X  ^^^r-r  =  30800.26  X  0.31831. 


^jm     3.1416 

4 


3.1416 


0.31831 
30800.25 

159155 
63662 
264648 
95493 

9804.0275775 


28.  Find  the  area  of  a  triangle  whose  sides  are  73  ft.,  67  ft.,  and 
48  ft. 

The  half  sum  of  the  sides  =  J  (73  +  57  +  48)  ft.  =  89  ft. 


i=:V89X 

16 

X  32  X  41  sq.  ft.  =  V1868288  sq 

.  ft 

1. 

=  1366.853  sq. 

ft. 

Ans. 

89 
16 

634 
89 

1424 
32 

2848 
4272 

45568 
41 

45568 
182272 

1424 

45568 

18682  88(1366.853 
1 

23)86 
69 

266)1782 
1696 

2726)18688 
16366 

2732)23320 
21856 

14640 
13660 

9800 
8196 

1868288 

534 
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29.   Find  the  number  of  hektan  in  a  trtangnUr  field  whose  ades 
are  37.6»,  91.7"  and  78.9-. 
The  half  sum  of  the  sides  =  )  (37.6 


Area  =  V104.05  x  66.56  x  12.35  x 
=  1466.6fl»  =  0.1467K  Ant. 

104.06 
66.66 

62026 
62025 
62430 
62430 

6924.5276 
12.35 

346226876 
207735825 
138490550 
69245276 

85517.914626 


+  91.7  +  78.9)»  =  104.05->. 
25.16v»  =  V^150775.5628187di» 

86517.014025 
g6,15 

427689673125 
85617914025 
427680573125 
171035820260 


2160776.56281875 


2  16  07  76.66  28 18  76(l466.6 

1 


24)116 
96 


286)1907 
1716 


2926)19176 
17556 


29325)161955 
146625 


30.  Find  the  number  of  hektan  in  a  triangular  field  whose  sides 
are  67.6",  81.2™  and  102.7">. 

The  half  sum  of  the  sides  =  \  (67.6  +  81.2  +  102.7)"  =:  125. 7». 

Area  =  V125.7  x  68.2  x  44.5  x  23«»  =  V7487650.^ 
=  2736.3vn  =  0.2736**.  Am, 


125.7 
58.2 

2514 
10056 
6285 

7315.74 
44.6 

3667870 
2926296 
2926296 

326550.43 
23 

97665129 
65110086 

7487659.89 


748  7669.80(2790.3 

4 


47)348 
329 


643)1976 
1629 


6466)34759 
32796 


64723)196389 
164169 
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31.  Find  the  number  of  acres  in  a  triangular  field  whose  sides  are 
227  ft.,  342  ft.,  and  416  ft. 
The  half  sum  of  the  sides  =  ^  (227  +  342  +  416)  ft.  =  492.6  ft. 


Area=  V492.6  x  265.6  x  160.5  x  76.6  sq.  ft.  =  V1605468178.4375  sq.  ft. 
=  38,800.23  sq.  ft.  =  ^^^-^^  A.  =  0.8907  A.  Am. 


43660 


492.5 
266.6 

24626 
24626 
29650 
9860 

130758.75 
160.6 

66379376 
66379375 
13076876 

19679191.876 
76.6 

98396959376 
118076151260 
137764343126 

1506468178.4376 


16  06  46  81 78.43  75(38800.23 
9 


68)  606 
644 


768)6146 
6144 


776002)1817843 
1652004 


7760043)26683976 
23280129 


0.8907 


4366)})3880.023 
34848 

39622 
39204 


31830 
30492 


32.   Find  the  number  of  acres  in  a  triangular  field  whose  sides  are 
79.08  ch.,  67.03  ch.,  and  102.19  ch. 

The  half  sum  of  the  sides  =  )  (79.08 +57.03 +102. 19)  ch.  =  119.16  ch. 
Area  =  V119.16  x  40.07  x  62.12  x  16.96  sq.  ch. 

=  V6030031.2603466  sq.  ch.  =2242.77  sq.  ch.  =224.277  A.  Ana. 

6  03  00  31.26  03  46  60(2242.77 
4 


119.16 
40.07 

83406 
47660 

4774.3406 
62.12 

96486810 
47743405 
96486810 
286460430 

296682.031860 


296682.03186 
16.96 

177949219116 
266923828674 
177949219116 
29658203186 

6030031.2603456 


42)103 
84 


444)1900 
1776 


4482)12431 
8964 


44847)346726 
313929 


448647)3279703 
313Q82Q 


536 


ADVANCED    ARITHMETIC. 


33.   Find  the  number  of  square  rods  in  a  triangle  whoae  sides  ai 

7  rd.  2  yd.  ;  6  rd.  6  yd.  ;  and  9  rd.  4J  ft. 

7  rd.  2  yd.  =  40.6  yd. ;  6  rd.  6  yd.  =  38  yd. ;  9  rd.  4^  ft.  =  51  yd. 
The  half  sum  of  the  sides  =  i  (40.6  +  38  +  61)  yd.  =  W.75  yd. 


Area  =  \/(J4?76  x  24.26  x  20.76  x  13.76  sq.  yd. 

=  V6776a4; 68984376  sq.  yd.  =  769.9669  sq.  yd. 
760.0500 


30.26 


sq.  rd.  =  26.12  sq.  rd.     Ana. 


04.76 
24.26 

32376 
12060 
26000 
12060 

1670.1876 
20.76 


78600376 
100013126 
04211260 
31403760 


42002.616({26 
13.76 


210012578126 
204017(K)0376 
120007640876 
42(H)26ir)026 


677634.68084376 


67  76  34.68  98  43  76(769.9569 
49 


146)876 
726 


1609)16034 
13681 


16189)146368 
136701 


161986)866798 
769925 


1619006)10687343 
9119436 


16190129)146790775 
136792161 

25.12 

3026)76995.69 
6060 


16405 
16125 


3706 
3025 

6819 
6060 


769 
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34.  One  diagonal  of  a  trapezium  is  10  rd. ,  and  the  perpendiculars 
upon  it  from  the  opposite  comers  are  6  rd.  and  8  rd.    Find  the  area. 

Area  of  Ist  triangle  =  i  (10  x  6)  sq.  rd.  =  30  sq.  rd. 
Area  of  2d  triangle  =  J  (10  x  8)  sq.  rd.  =  40  sq.  rd. 
Area  of  trapezium  =  80  sq.  rd.  +  40  sq.  rd.  =  70  sq.  rd.  Ana, 

35.  Find  the  area  of  a  lot  of  land  in  the  shape  of  a  trapezium,  if 
one  diagonal  is  108  ft.,  and  the  i>erpendiculars  upon  it  from  the 
opposite  comers  are  55  ft.  and  60  ft. 

Area  of  Ist  triangle  =  ^  (108  x  55)  sq.  ft.  =  2970  sq.  ft. 
Area  of  2d  triangle  =  I  (108  x  60)  sq.  ft.  =  3240  sq.  ft. 
Area  of  trapezium  =  2970  sq.  ft.  +  8240  sq,  ft.  =  6210  sq.  ft.   Ana. 

36.  What  is  the  area  of  the  ground  covered  by  a  tent,  the  base  of 
which  is  a  regular  heptagon  25  ft.  on  a  side  ? 

Apothem  =  1.0882  x  25  ft.  =  25.955  ft. 

Perimeter  =  7  x  25  ft.  =  175  ft. 

Area  =  i(176  x  25.955)  sq.  ft.  =  2271.0625  sq.  ft.  Ans. 

2|175  25.956 

87.6  87.6 

129776 
181686 
207640 


2271.0626 


37.  How  many  paving  stones  will  be  required  to  pave  a  rectangular 
court  60  ft.  long  and  40  ft.  wide,  if  each  stone  is  in  the  shape  of  a 
regular  hexagon  6  in.  on  a  side  ? 

Area  of  court  =  (60  x  40)  sq.  ft.  =  2400  sq.  ft 

Apothem  =  0.8660  x  6  in.  =  4.88  in. 

Perimeter  =  6  x  6  in.  =  80  in. 

Area  of  stone  =  }  (80  x  4.88)  sq.  in.  =  64.95  sq.  in. 


stones  =  - 

144 
2400 

57600 

288 

345600 

64.95 

3  =  5822. 

An8, 

5321. 

6495)84560000. 
82475 

20860 
19485 

18650 
12990 

6600 

538 
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38.  At  $  225  an  acre,  what  is  the  value  of  a  field  in  the  shape  of  a 
regular  pentagon  250  yd.  on  a  side  ? 

Apothem  =  0.6882  x  260  yd.  =  172.06  yd. 

Perimeter  =  5  x  260  yd.  =  1250  yd. 

Area  =  i(1260  x  172.06)  sq.  yd.  =  107,631.26  sq.  yd.  =  22.217  A. 

211260  172.05 

626  626 

86025 
34410 
103230 


107631.26 
1  A.  =  160  X  30J  sq.  yd.  =  4840  sq.  yd. 
22.217  22.217 

4840)10763.126  226 

968 


1073 
068 


1061 

968 


111086 

44434 
44434 
4998.826 

$4998.83.  Am. 


832 
484 
3485 
3388 
97 

39.   A  rectangular  field  100  yd.  wide  contains  3|  A.    What  is  its 
length  ? 

3J  A.  =  3J  X  4840  sq.  yd. 

606 

4 


40.   The  dimensions  of  a  rectangle  are  46  yd.  and  28  yd. 
the  length  of  its  diagonal  ? 

V46a  +  282  =  V2025  +  784  =  V2809  =  63. 

28  09(63 
26 


What  is 


103)309 
309 


63  yd.  Ans. 
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41.  A  field  has  the  shape  of  a  right  triangle,  and  the  two  legs  are 
76  yd.  and  60  yd.,  respectively.  What  decimal  of  an  acre  does  the 
field  contain  ? 

Area  =  4(75  x  60)  sq.  yd.  =  i2L^-2L?2  A. 
'  ^  4840 

i  X  T?  X  W  X  -i- =  ??5  =  0.46488.        0.46488  A.  Ans. 
2  ^i^     484 

m 

2i2 


42.  Compare  the  areas  of  a  square  and  an  equilateral  triangle,  if 
the  perimeter  of  each  is  60  ft. 

Side  of  square  =  J  of  60  ft.  =  16  ft 
Area  of  square  =  (16  x  16)  sq.  ft. 
Side  of  triangle  =  20  ft. 
Apothem  =  0.2887  x  20  ft 
•  Area  of  triangle  =  ^  (60  x  0.2887  x  20)  sq.  ft. 
.'.  area  square  :  area  triangle 

=  16  X  16  :  i  (^  X  0-2887  X  20)=  3  :  2.3096.  Aru. 

3 
1^  X  ;?        _     8 


31}  X  0.2887  X  ^0     2.3096 
2  4 


43.  Find  the  area  of  a  field  in  the  shape  of  a  trapezoid,  if  the 
altitude  is  240  yd.,  and  the  parallel  sides  are  610  yd.  and  726  yd., 
respectively. 

Sum  of  bases  =  610  yd.  +  726  yd.  =  1236  yd. 

Area  =  i  (1236  x  240)  sq.  yd.  =  148,200  sq.  yd.  Ana. 

2 1 240  1236 

120  120 

• 

24700 
1236 

148200 


Si*} 


AD 


AKirHXETIC. 


cadi eq:aZ  to  12 ft.     Finddie 


=  >  iz-^  :r-^*.= 

V  144  ^  144  ft.  = 

2«*  H.  ■/:•>>$ 

1 

»5  :** 

154 

:520  ii^JO 

r.«l 

$5^iO'it*:<«» 

3;v?T  !i5C«;0 

l^^OO 

2:T70& 

21:»00 

ii*:w 

^:t»m 

45.  A  city  lot  in  th^  shape  of  m  ri^ht  trian^e  has  for  its  b«ae  119  ft^ 
and  for  iu  perpendiiular  1:A»  ft.  Find  the  area  and  the  hypotenuse  of 
the  lot. 

Area  =  {  ai»  X  120;  sq.  ft.  =  7140  sq.  ft.  Am», 

Hypotfcnuae  =  vll^-fl2«>'  fL=  V14161 1-14400  ft  =  v'28a61  fL 

=  1»  ft.  ^iw. 

2  8561(169 
1 

26;185 
156 


329)2961 
2961 


46.   Find  the  base  and  the  area  of  a  right  triangle,  hypotenuse 
130  yd.,  and  perpendicular  112  yd. 


Bziie  =  VVM^  -  ll^-i yd.  =  V16900  -  12544  yd.  =  \/4366  y<L 

=  66  yd.  Ans, 

43  66(66 
36 

126)756 
756 
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Area  =  \  (112  x  66)  sq.  yd.  =  3696  sq.  yd.  Ans, 

21112  56 

66  _66 

836 
336 
3696 

47.  Find  the  perpendicular  and  the  area  of  a  right  triangle,  hypote- 
nuse 164  ft.,  and  base  160  ft. 

Perpendicular  =  V1642  -  160^  ft.  =  V26896  -  26600  ft.  =  Vl296  ft. 

=  36  ft.  Ans, 
12  96(36 

9 

66)396 

306 

Area  =  J  (160  x  36)  sq.  ft.  =  2880  sq.  ft.  Ans. 

48.  Find  the  hypotenuse  and  the  area  of  a  right  triangle,  base 
100  yd.,  and  perpendicular  105  yd. 


Hypotenuse  =  VlOO^  +  1052  yd.  =  VlOOOO  +  11026  yd. 

=  V^T^yd.  =  146  yd.  Ans. 

21026(146 
1_ 
24)110 
96 


285)1426 
1425 

Area  =  J  (100  x  106)  sq.  yd.  =  6250  sq.  yd.  Ans, 

49.  Find  the  hypotenuse  and  the  area  of  a  right  triangle,  base 
96  ft.,  and  perpendicular  110  ft. 

Hypotenuse  =  V962  +  IW  ft.  Area  =  i  (^  x  110)  sq. ft 

=  V9216  +  12100  ft.  =  ^2^^  ^-  ^^'  ^'**- 


=  v^T316ft.  =  146ft.  Ans.  ?tl^                     ^ 

66                      66 
2  13 16(146  

1  480 

24)113  ^^ 

?5_  6280 
286)1716 

1716 


226 


609)4581 
4581 


Area  =  }  (259  x  600)  sq.  yd.  =  85,470  sq.  yd. 
21660  269 


S30 


330  484 


7770 

777 

85470 


51.  A  rectangular  field  is  346  yd.  long  an 
is  the  length  of  its  diagonal  ? 

Diagonal  =  V3452  +  152a  yd.  =  V110025  + 

=  Vl42129y( 

14  21  29(377 
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52.   The  legs  of  a  right  triangle  are  44  ft.  4  in.  and  13  ft.  9  in.,  re- 
spectively.   Find  the  length  of  its  hypotenuse. 

44  ft.  4  in.  =  532  in. ;  13  ft.  9  in.  =  165  in. 


Hypotenuse  =  \/6322  +  1652  in.  =  \/283024  +  27226  in. 
=  V310249  in.  =  557  in.  =  46  ft.  6  in.  Ana. 

31  02  49(557 
25 


105)602 
525 


1107)7749 
7749 

53.   The  hypotenuse  of  a  right  triangle  is  7  ft.  1  in.,  and  one  leg 
is  6  ft.  5  in.     Find  the  other  leg  and  the  area. 

7  ft.  1  in.  =  85  in.  ;  6  ft.  5  in.  =  77  in. 


Leg  =  V85«  -  772  in.  =  \/7226  -  5929  in. 


=  V1296  in.  =  36  in.  =  3  ft.  Ana. 

12  96(36 
9 

66)396 
396 


Area  =  i  (3  x  6|\)  sq.  ft  =  9}  sq.  ft.  =  9  sq.  ft.  90  sq.  in.  Ans. 

54.  The  hypotenuse  of  a  right  triangle  is  3  ft.  1  in.,  and  one  leg 
is  2  ft.  11  in.    Find  the  other  leg  and  the  area. 

3  ft.  1  in.  =  37  in.  ;  2  ft.  11  in.  =  35  in. 

Leg=  \/37«-352  in.  =  V1396-1225  in.  =  VTU  in.  =  12  in.  =  1  ft.  Ans, 

Area  =  \  (2{i  x  1)  sq.  ft.  =  1^  sq.  ft.  =  1  sq.  ft.  66  sq.  in.  Ans. 

55.  The  area  of  a  lot  in  the  shape  of  a  right  triangle  is  1560  sq.  yd., 
and  the  base  is  80  yd.    Find  the  perpendicular  and  the  hypotenuse. 

39 

Perpendicular  =  ^  ^  ^^^  yd.  =  39  yd.  Ans. 


ADVANCED    ARITHMETIC. 

e  =  VWT^  yd.  =  V6400  +  1521  yd. 
=  v/TMi  yd.  =  80  yd.  Ant. 

7921(89 
S4 
169)1621 
1621 


S6.  The  area  of  a  right  iriuigle  is  00  sq.  in.,  and  one  leg  ib  8  in. 
Find  the  hypotenuse  and  the  other  leg. 


=  16  in.  Atu. 


Hypolenu8e=Vi6'+8"ln.=  V226+04in.  =  v'2TOin.  =  17  in.  Ant. 
289(17 

J 

27)180 


57.  The  length  and  diagonal  of  a  reeuingular  field  aro  60  rd.  uid 
65  rd.,  respectively.     What  Is  iis  area  ? 
Breadth  =  i/eS"  -  60»  rd.  =  ^42-25  -  3600  rd.  =  V625  rd.  =26nL 
Area  =  (60  x  26)  sq.  rd.  =  1600  eq.  rd.  =  9|  A.  Ant. 

38,   What  la  the  length  of  a  side  of  a  square  that  contains  300,625 

eq.  ft.  ? 

side  =  V390626  ft.  =  626  ft.  .^ns. 
390026(626 


122)306 
244 
1246)0226 
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59.  Express  to  six  places  of  decimals  the  length  of  the  diagonal  of 
a  square  in  terms  of  a  side. 


Diagonal  =  Vl^  +  1^  =  vTTT=  \/2  =  1.414213.  Ans. 

2.00(1.414213 
1 


24)100  2828)6040 

96  5666 


281)400  3840 

281  2828 


2824)11000  10120 

11206  8484 

6040  1636 


60.  The  hypotenuse  of  a  right  triangle  is  05  ft,  and  the  two  legs 
are  as  3  to  4.    Find  the  legs  and  the  area. 

(Base)« :  (Perpendicular)*  =  3» :  4*  =  9  :  16. 

(Base)*  +  (Perpendicular)*  =  95*  =  9025. 

9        361  

(Base)*  =  -^  of  m^  =  3249.    Base  =  \/^49  ft.  =  57  ft.   Ans, 

ifl      361 
(Perpendicular)*  =  ^  x  m^  =  ^776. 

Perpendicular  =  V5776  ft.  =  76  ft.  Ans. 
Area  =  J  (76  x  57)  sq.  ft.  =  2166  sq.  ft.  Ans. 

2|^  57 

38  _38 

456 
171 
2166 

61.  St.  Mark's  Square  in  Venice  has  the  shape  of  a  trapezoid.  The 
parallel  sides  are  61  yd.  and  90  yd.,  respectively,  and  the  altitude  is 
192  yd.     What  is  its  area  ? 

Sum  of  bases  =  61  yd.  +  90  yd.  =  151  yd. 

Area  =  }  (192  x  151)  sq.  yd.  =  14,496  sq.  yd.  =  ^1,^^  k.   A-av 


rri^p 


4f»7  %.'»♦  RD    JkAl 


I#\ 


«MI«  '.-km.  i 


M    Th^  p*  rifriM-Af  <,f  ^  wsr«.Ar  ti»-zAjr'  a  ut  l>1  Ji.     Find  its 


4.J 


3S47--> 


411     A  ^ir^  ifUr  (i^'fid  r/inUiri/i  12  acres. 


lis 


tf\tttut'.U':r 

Vi 
222817 

o:wo2 

ir,oif,ri 
loo.m;.  00320 


1'^  •  i3,r,oo  .vj.  ft. 

v/o.;j1h;}|  /  12  7'4:{.V50ft. 
y/lW/,H:.(K):'/Z  ft.  =  407.905  ft. 
2  /  407.W)5  ft.  =  81.>.81  ft. 


16  63  87.00  32(407.906 
16 

807)0387 

6649 


8149)73800 
73341 


816805)4693200 

4079026 

614176 
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64.   What  is  the  diameter  of  a  circle  whose  radius  is  1262  sq.  ft.  ? 


Radius  =  \/0. 31831  x  1262  ft.  =>/40 1.70722  ft.  =20.0426  ft. 
Diameter  =  2  x  20.0426  ft.  =  40.085  ft.  Ans, 


0.31831 
1262 
63662 
190986 
63662 
31831 
401.70722 


4  01.70  72  20(20.0426 

4 

4004)17072 
16016 


40082)105620 
80164 


400846)2545600 
2405076 


65.   What  is  the  diameter  of  a  circle  whose  area  is  2206  sq.  ft.  ? 


Radius  =  V0.31831  x  2206  ft.  =  V'702. 19186  ft.  =  26.4989  ft. 
Diameter  =  2  x  26.4989  ft.  =  52.998  ft.  An9. 


0.31831 

2206 

190986 

63662 

63662 

702.19186 


7  02.19  18  60(26.4989 
4 


46)302 
276 


524)2619 
2096 


5289)52318 
47601 


52988)471760 
423904 


529969)4785600 

4769721 

15879 


IbcerclBe  142.    Page  327. 

1.   Find  the  volume  of  a  triangular  prism,  height  1 1  in.,  and  sides 
of  the  ends  2  in.,  3  in.,  and  4  in.,  respectively. 

Half  sum  of  sides  of  base  =  J (2  +  3  4-  4)  in.  =  4.5  in. 

Area  of  base  =  V4.5  x  2.5  x  1.5  x  0.5  sq.  in  =  \/874375  sq.  in. 
=  2.9047  sq.  in. 

Volume  =(11  X  2.9047)  cu.  in.  =  31.9611  cvi.  vcv.  Au%. 


548 
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4.6 
2.6 

226 
00 

11.26 
1.6 

6026 
1126 

16.876 
0.6 

8.4876 


8.43  76(2.9047 

4 
40)443 

441 

6804)27600 
23216 


68087)428400 

406009 

21701 


2.  Find  the  capacity  in  bushels  of  a  bin  6  ft.  long,  the  end  of  whicb 
is  a  square  3  ft.  3  in.  on  a  side. 

3  ft.  3  in.  =  3J  ft. 

Volume  =  (6  X  3J  X  3J)  cu.  ft.  =  [^  x  ^  x  ~)  cu.  ft. 

2 


4  of  63.376  =  60.7 

i  of  0.01  of  60.7  =   0.2536 

60.0636 


=  ^  cu.  ft.  =  63.376  cu.  ft. 

8 


60.0636  bu.    Ans. 


3.  Find  the  lateral  surface  and  the  valume  of  a  regular  pyramid, 
base  a  regular  hexagon  0  in.  on  a  side,  altitude  40  in.,  and  slant 
height  40.76  in. 

Perimeter  of  base  =  6  x  0  in.  =  64  in. 

Lateral  surface  =  }  (64  x  40.76)  sq.  in.  =  1100.26  sq.  in.     Atu. 

2  [54  40.76 

27  27 

28626 
8150 


1100.26 


Apothem  of  base  =  0.8660  x  0  in.  =  7.704  in. 

Area  of  base  =  i  (64  x  7.704)  sq.  in.  =  210.438  sq.  in. 
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2[64 
27 


7.794 

27 

64558 
15588 


210.438 

Volume  =  i  (210.438  x  40)  cu.  in.  =  2805.84  cu.  in.  Ans. 

31210.438 
70.146 
40 


2805.840 


4.  Find  the  number  of  cubic  yaids  in  a  prism,  base  a  square 
200  ft.  on  a  side,  height  40  ft. 

Volume  =  (200  x  200  x  40)  cu.  ft.  =  1,600,000  cu.  ft. 
1600000 


27 


-cu.  yd.  =  59,259^  cu«  yd.  Ans. 

69269 

27)1600000 
135 
250 
243 


70 
54 
160 
135 

250 

243 
7 

5.   How  many  square  yards  of  canvas  are  required  for  a  conical 
tent  9  ft.  11  in.  high,  diameter  of  base  20  ft.  ? 

9  ft.  11  in.=119  in.  ;  20  ft.=240  in.     Radius=i  of  240  in.=120  in. 

Slant  height  =  VllO^  +  120^  in.  =  V14161  +  14400  in. 

=  V2866I  in.  =  169  in. 

2  85  61(169 
1 
26)185 
156 


329)2961 
2961 


650 


ADVANCED    ARITHMETIC. 


Lateral  surface  =  1(3.1416  x  240  x  169)  sq.  in.  =  63,711.648  sq.  in. 

63711.648 ^       .n  ,^ J      . 


2|240 
120 


9x 

144 

3\J.     jrv».     —    T5W.  i 

iv  o«|.    jrvi.     .^XW%9. 

3.1416 

144 

49.160 

120 

9 
1296 

1296)63711.648 

628320 

5184 

31416 

11871 

376.992 

11664 

169 

2076 

3392928 

1296 

2261962 

7804 

376992 

7776 

63711.648 
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6.  Find  the  volume  and  the  lateral  surface  of  a  frustum  of  a  regular 
pyramid,  bases  squares  24  in.  and  12  in.  on  a  side,  respectively,  alti- 
tude 17 J  in.,  slant  height  18^  in. 

Area  of  lower  base  =(2x2)  sq.  ft.  =  4  sq.  ft. 

Area  of  upper  base  =  (1  x  1)  sq.  ft.  =  1  sq.  ft. 

V4xl^=V4  =  2. 
Volume  =1  X  ^(4  +  1  +  2)  cu.  ft.  =  (1  X  ly  X  7'\cu.  ft. 

6       12  \o       \Z  I 

=  3^1  cu.  ft.  =  3  cu.  ft.  696  cu.  in.  Ans, 

lx^a'^xAx7=W  =  3H. 
Perimeter  of  lower  base  =  4  x  2  f  t.  =  8  f  t. 
Perimeter  of  upper  base  =  4  x  1  ft.  =  4  ft. 
Half  sum  of  perimeters  of  bases  =  i(8  +  4)  ft.  =  6  ft. 

Lateral  surface  =  -( 6  x  — ^  ]sq.ft.=4isq.ft.=4  8q.ft.00  sq.  in.  Am^ 

2  12     2    ^     2     ;;i     8       "^ 

2 


7.  Find  the  volume  and  the  lateral  surface  of  a  frustum  of  a  ririit 
cone,  radii  of  bases  60«™  and  SO**",  respectively,  altitude  48an  and 
slant  height  62<^'". 
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Area  of  lower  base  =  (3.1416  x  502)<icm 

Area  of  upper  base  =(3.1416  x  302)qcm. 

Square  root  of  product  of  areas  of  bases 

=  V3.1416  X  602  X  3.1416  x  30a  =  3.1416  x  60  x  30  =  3.1416  x  1600. 

Volume= J  X  48  X  (3.1416  X  2600+3.1416  X  900+3.1416  X  leOO)"*" 

=  [J X 48  x  3.1416  X  (2600+900+ 1600)]«"n 

=  (Jx48x3.14l6x4900)««»=24,630.144c««».  Ans. 

3148      4900  3.1416 

le       16  78400 

29400  12606400 

49 261328 

78400  219912 


24630.144 

Perimeter  of  lower  base  =  3.1416  x  100^™  =  314.16«ni. 
Perimeter  of  upper  base  =  3.1416  x  60««  =  188.496«™. 
Half  sum  of  perimeters  of  bases =i  (314. 16 +188. 496)  «"= 261. 328«n. 
Lateral  surface  =  i(261.328  x  62) vm  =  6634.628^".  Ans. 

2162  251.328 

26  26 

1607968 
r)02656 


($534,628 


8.   Find  the  volume  and  the  stirface  of  a  sphere  whose  diameter  Is 
17.2cm. 

Surface  =(3. 1416  x  17.2  x  17.2)vm  =  929.4iiqcin.  j^^g^ 

Volume=(i  X  3.1416  x  17.2  x  17.2  x  17.2)«"»  =  26,643.114e«m.  Ans. 

17.2  295,84 

17.2  3.1416 

"344  177604 

1204  ^^^ 

'^"*  118336 

172  29584 

295.84  88752 


929.410944 
28i 


«,i«„  619607296 

^^^  7436287562 

28f  1868821888 

26643. 113T^& 
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9.   A  right  cylinder  is  3  ft.  2  in.  in  diameter  and  4  ft.  6  in.  hi^ 
Find  itB  Yolume  and  its  lateral  surface. 

3  ft.  2  in.  =  di  ft.;  4  ft:  6  in.  =  4)  ft 
Radius  =  i  of  3i  ft  =  1 A  ft 
Volume  =  (41  x  3.1416  x  1,^  x  1^)  cu.  ft 

0.1800 


3 


9^m^ 


I  X  ^.im ^^^^) ^^- ^^  =  ^-^12  ca.  ft  Ans. 

4 

Lateral  surface  =  (4^  x  3.1416  x  3J)  sq.  ft. 

0.2618 

Co     9-Fr^     iQ\ 
j  X  %jm  X  ^j  sq.  ft  =  44.7678  eq.  ft  AnB. 


19 
19 

171 
19 

361 
3 

1083 
0.1309 

9747 
3249 
1083 


19 
9 

171 


0.2618 
171 

2618 
18326 
2618 

44.7678 


4   141.7647 


35.4412 


10.  Find  the  length  of  an  edge  of  a  cubical  vessel  that  will  hold  a 
ton  of  water. 

1  cu.  ft  of  water  weighs  62|  lb. 

Therefore,  1  lb.  of  water  occupies  ~-  cu.  ft.  and  2000  lb.  occupy 

(2000  X  -1-^  cu.  ft  =  hm  X  -|-]  cu.  ft  =  32  cu.  ft 
An  edge  of  the  vessel  therefore  =  v^  ft  =  3.17480  ft  Ans. 
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32.000(3.17480 
27 


3x302 

3  X  (30  X  1) 

1« 


3x310» 

3  X  (310  X  7) 

72 


3  X  31708 

3  X  (3170  X  4) 

49 


2  X  3174«  = 


2700 

5000 

90 

1) 

2791  1- 

2791 

91 ) 

2209000 

288300 

6510 

49  a 
294869  . 

2064013 

6559. 

144987000 

30146700 

38040 

16-1 
30184756 

120739024 

38056) 
30222828 

242479760 
241782624 

6971360 


11.  A  rectangular  tank  6  ft  long  and  4^  ft.  wide  holds  108  cu.  ft. 
of  water.    What  is  the  height  of  the  tank  ? 

2 


Height  =  f-^51_\  ft  =  MJil  ft.  =  4  ft.  Ans. 
^        V6  X  4i^  fix  9 


12.  Find  the  total  surface  of  a  regular  pyramid,  base  a  square  5  ft. 
on  a  side,  and  slant  height  20  ft. 

Perimeter  of  base  =  4  x  5  f t.  =  20  ft 

Lateral  surface  =  ^  (20  x  20)  sq.  ft.  =  200  sq.  ft 

Area  of  base  =(5x5)  sq.  ft.  =  25  sq.  ft. 

Total  surface  =  200  sq.  ft  +  25  sq.  ft  =  225  sq.  ft.  Ana. 


13.  The  circumference  of  the  base  of  a  right  cone  is  12  ft,  and  the 
height  of  the  cone  is  12  ft    Find  the  volume. 

12 


Radius  of  base  = 


2  X  3.1416 


Area  of  base  =  |  3.1416  x 


-{' 


12 


12 


2  X  3.1416     2  X  3.1416 


W-^t. 
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Volume  =  f  i  X  12  X  3. 1416  x — — -  x ^ \  cu  ft. 

V3  2  X  3.1416     2  X  3.1410  j         "" 


=  45.83664  cu.  ft.  Ans. 
1 X  5  X  ^,im  ^r''^'^  '^ 


?  ^        '/x^.Xm     ?x  3.1416  3.1416 

=  144  x  0.31831=46.83664. 
0.31831 

144 

127324 
127324 
31831 


45.83664 


14.   Find  the  surface  of  a  megaphone  in  the  shape  of  a  frustum  of 
a  right  cone,  diameters  of  the  upper  and  lower  bases  24  in.  and  3  in. 
respectively,  slant  height  30  in. 

Perimeter  of  upper  base  =  3. 1416  x  3  in. 
Perimeter  of  lower  base  =  3.1416  x  24  in. 
Sum  of  perimeters  of  bases  =  3.1416  x  27  in. 
Lateral  surface  =  ^(3.1416  x  27  x  30)  sq.  in. 

=  1272.348  sq.  iu.  =  8  sq.  ft  120.348  sq.  in.  Ans, 

27  3.1416 

30  406 

2 [810  167080 

405  125664 


1272.3480 


15.  Find  the  difiference  between  the  volume  of  a  frustum  of  a 
regular  pyramid,  bases  squares  8  ft.  and  6  ft.,  respectively,  on  a  side, 
and  altitude  9  ft.,  and  the  volume  of  a  right  prism,  base  a  aquare  7  ft 
on  a  side,  altitude  9  ft. 

Area  of  upper  base  =(6x6)  sq.  ft.  =  36  sq.  ft 

Area  of  lower  base  =(8x8)  sq.  ft  =  64  sq.  ft 

Square  root  of  product  of  areas  of  bases  =  V36  x  64  =  6  x  8  =  48. 

Volume  of  frustum  of  pyramid 

=  i  X  9  X  (36  +  64  +  48)  cu.  ft  =  ^i  x  ^  x  148^  cu.  f t  =  444  cu.  ft 

Volume  of  prism  =(9x7x7)  cu.  ft  =  441  cu.  ft. 
Therefore,  the  frustum  of  the  pyramid  is  the  larger  by 
444  cu.  ft  —  441  cu,  ft  =  3  cu.  ft  Ana. 
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16.   Find  the  surface  and  the  volume  of  a  sphere  whose  diameter 
is  28  in. 
Surface  =  (3.1416  x  28  x  28)  sq.  in.  =2463.0144  sq.  in.   Ans, 
Volume  =  (^  X  3. 14 1 6  X  28  X  28  X  28)  cu.  in.  =  1 1,494. 0672  cu.  in.   Ans, 

28  3.1416 

28  784 

224  126664 

66  261328 

784  219912 

2463.0144 


6|28  16420096 

4j  98620576 

11494.0672 

17.  Find  the  ratio  of  the  volume  of  a  cube  of  wood  16  in.  on  an 
edge  to  the  volume  of  the  largest  sphere  that  can  be  turned  from  it. 
Find  the  ratio  of  their  surfaces. 

Volume  of  cube  16*  1 


volume  of  sphere     0.6236  x  16*     0.62:^ 
Surface  of  cube  6  x  16*  6  1 


Ans. 

Ans. 


Surface  of  sphere     3.1416  x  16*     3.1416     0.6236 

18.  Find  the  ratio  of  the  volume  of  a  cube  of  wood  to  the  volume 
of  the  largest  right  cylinder  that  can  be  turned  from  it.  Find  the 
ratio  of  their  surfaces. 

Volume  of  cube  1*  1 


Volume  of  cylinder     1  x  3.1416  x  i  x  i     0.7854 
Surface  of  cube  6x1* 


Ans. 


Surface  of  cyUnder     2  x  3.1416  x  (i)^  +  8.1416  x  1 

6  1  1 


I  X  3.1416     }x  3.1416     0.7864 


Ans. 


19.  Find  the  ratio  of  the  volume  of  a  right  cylinder  of  wood  to  the 
volume  of  the  largest  right  cone  that  can  be  turned  from  it.  Find  the 
ratio  of  their  lateral  surfaces. 

Volume  of  cylinder  _   1  x  3.1416  x  1*   _^  1    ^^^ 
Volume  of  cone        J  x  1  x  3. 1416  x  1*  ^  3  * 

Lateral  surface  of  cylinder  __     1  x  3.1416  x  1     _  1      a 
Lateral  surface  of  cone        J  x  1  x  3.1416  x  1     2' 
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20.  Find  the  length  of  an  edge  of  a  cube  that  contains  100  cu.  in. 

100.000(4.64168 
64 


3  X  40a  =  4800 
3x(40x6)=    720 
62=_36x 
5556  1 
756  J 
3  X  460^  =  634800 
8x(460x4)=     5620 

42= 16  ^ 

640336  1 

6636J 

3  X  46402  -  64588800 

3  X  (4640x1)=        13020 

64602721  I 
13921 J 
3  X  46413  =  64616643 


36000 


33336 


2664000 


2561344 


102656000 


64602721 


380532700 
323088216 
574405760 
516083144 
57562606 

4.64160  in.  Ans. 

21.  The  Great  Pyramid  of  Egypt  was  originally  made  in  the  form 
of  a  regular  pyramid,  altitude  480}  ft.,  and  base  a  square  764  ft.  on  a 
side.  Find  in  acres  the  area  of  the  ground  covered  by  the  pyramid. 
Find  in  cubic  yards  the  volume,  and  in  square  yards  the  later&l  sur- 
face of  the  pyramid. 

191      382 

Area  of  base  =  (764  x  764)  sq.  ft  =  j[gj_xW  ^  ^  72062  ^ 

^3^0  6446 

5445 

=  13iJH  A.  =  18.4  A.  Ans, 
Volume  =  (J  X  764  X  764  X  480})  cu.  ft.  =  j  x  7^  xJQ4  x  480|  ^^  ^ ^ 

191       641 


27 


=  764  X  m  X  im  eu.  yd.  = 
3    X  27   X     ^ 

=  3,464,343if  cu.  yd.  Ans, 


93537284 
27 


cu.  yd. 
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Slant  height  =  V480.7&2  +  382«  ft.  =  V231120.5625  +  145024  ft. 

=  V377044.5625  ft  =  614.04  ft. 

204.68 
Lateral  surface  =  ( J  x  4  x  764  x  614.04)  sq.  ft.  =  2x764xW.^gq  y^ 

3 
=  ^^^'^^^•^  sq.  yd.  =  104,260.35  sq.  yd.  Ans. 


22.  The  mast  of  a  ship  is  80  ft.  high,  and  the  diameters  of  its  ends 
are  4  ft.  6  in.  and  2  ft.,  respectively.  Find  its  value  at  75  cents 
a  cubic  foot. 

Area  of  lower  base  =  (0.7854  x  4.5^)  sq.  ft.  =  (0.7854  x  20.25)  sq.  ft. 

Area  of  upper  base  =  (0.7864  x  22)  sq.  ft.  =  (0.7864  x  4)  sq.  ft. 

Square  root  of  product  of  areas  of  bases 

=  v^O.7864  X  20.25  x  0.7864  x  4  sq.  ft.  =  (0.7864  x  4.5  x  2)  sq.  ft. 

=  (0.7854  X  9)  sq.  ft. 

Sum  of  aresA  of  bases  plus  square  root  of  their  product 
=  (0.7854  X  20.26  +  0.7864  x  4  +  0.7864  x  9)  sq.  ft 
=  0.7854  X  (20.25  +  4  +  9)  sq.  ft  =  (0.7864  x  33.25)  sq.  ft 

Volume  =  (J  X  80  X  0.7864  x  33.25)  cu.  ft.  =  696.388  cu.  ft. 

33.26  310.7864 

80  0.2618 

2660.00  2660 

157080 
15708 
5236 


696.388 

Value  =  696.388  x  $0.75  =  $522.29.  Ans. 

696.388 
0.75 


3481940 
4874716 

522.29100 


23.   A  spherical  shot  6  in.  in  diameter  is  melted  and  cast  into  a 
cylinder  3  in.  in  diameter.     What  is  the  height  of  this  cylinder  ^ 
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Volume  of  shot       =(0.6236  x  6»)  cu.  in. 

Volume  of  cylinder  =  (height  x  0.7854  x  3*)  cu.  in. 

Height  of  cylinder  =  ^ '^^  ^  ^  in.  =  16  in.  Ana. 

0. 7oo4  X  o^ 

2  2      2      2 

P.ggggxgxgx^^^g 

^jm  X  3  x  ? 

24.   A  cylindrical  pail  14  in.  high  holds  2  cu.  ft.  of  water.    What 
is  the  diameter  of  its  base  ? 

Volume    =  2  cu.  ft  =(2  x  1728)  cu.  in. 
Volume    =[14  X  0.7854  x  (diameter)"]  cu.  in. 

14  X  0.7854  ''''  =  ^'^TOOTS  in.  =  17.73  in.  Am. 

288 
2x1728    _  ^  X  iy;Zg  X  10000  ^  2880000  _ 
14x0.7854  WxJW  9163         ^**-3075. 

7       1309 

314.30  76(17.728 
1 


27)214 
189 


347)2530 
2429 


3542)10175 
7084 


35448)309100 
283684 

26516 


25.   A  regular  pyramid  14  in.  high  has  for  its  base  an  equilateral 
triangle  6  in.  on  a  side.    What  is  its  volume  ? 

Half  sum  of  sides  of  base  =  J  (6  -}-  6  +  6)  in.  =  9  in. 

Area  of  base  =  V9  x  8"x~3~x~3  sq.  in.=  v^43  sq.  in.  =  15.588  sq  in 
Volume  =  (J  X  14  X  15.588)  cu.  in.  =  72.744  cu.  in.     Ans. 
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2  43(16.688 

1 

26)143 
126 

306)1800 
1626 
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6.196 

14 

20784 
6196 

72.744 

3108)27600 
24864 

31168)263600 
249344 

559 
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26.  A  right  prism  8  in.  high  has  for  its  base  a  trapezoid  whose 
altitude  is  4  in.,  and  whose  parallel  sides  are  6  in.  and  3  in.,  respec- 
tively.   What  is  the  volume  of  the  prism  in  cubic  inches  ? 

Sum  of  bases  of  trapezoid  =  6  in.  +  3  in.  =  8  in. 
Area  of  base  =  ^  (8  x  4)  sq.  in.  =  16  sq.  in. 
Volume  =  (8  X  16)  cu.  in.  =  128  cu.  in.    Ana. 

27.  A  rectangular  room  is  18  ft.  long,  16  ft.  wide,  and  12  ft.  high. 
What  is  the  distance  from  the  upper  right-band  comer  to  the  opposite 
lower  left-hand  comer? 


Diagonal  of  floor  =  VW  -f  16^  ft. 

Diagonal  of  room  =  V(Vl8-^+  162)2+122  ft.  =  VI 82  +  162  +  12a  ft. 
=  V324  +  256-1-144  ft.  =  \/724  ft.  =  26.907  ft.    Ans. 

7  24(26.907 
4 

46).324 
276 


629)4800 
4761 


63807)390000 
376649 

13361 
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28.  A  conical  spire  40  ft.  high  has  a  base  15  ft.  in  diameter.    Find 
the  cost  at  6  cents  a  square  inch  of  gilding  the  spire. 

Slant  height  =  V40a  +  7.6«  ft.  =  V1600  +  66.26  ft.  =  \/1666.25  ft. 

=  40.7  fL 

16  66.25(40.7 
16 


807)5626 
Circomference  of  base  =  3. 1416  x  16  ft 

Lateral  surface  =  (}  x  40.7  x  3.1416  x  16)  sq.  ft.  =  958J9734  sq.  ft 
40.7  2|8.141ft 


16 

1.5708 

2035 

610.5 

407 

78540 

610.6 

16708 
94248 

958.97340 

$0.05  per  sq.  in. 

=  144 

X  $0.05  per  sq. 

968.0734 
7.20 

ft 

=  •7.20  per  nq.  ft 

101794680 

67128138 

6904.608480  •6904.61.  Am. 

Bzercise  143.     Page  330. 

1.  If  the  diameter  of  the  moon  is  reckoned  at  2000  ml.,  and  that 
of  the  earth  at  8000  mi.,  find  the  ratio  of  their  surfaces  and  the  ratio 
of  their  volumes. 

2000«  :  8000«  =  1«  :4a  =  1 :  16.  Ans. 

2000«  :  80008  =  1»  :  4»  =  1  :  64.  Am, 

2.  If  the  diameters  of  two  circles  are  20  in.  and  40  in.,  find  Uie 
ratio  of  their  circumferences  and  of  their  areas. 

20:40  =  1:2.  A\s.  20«  :40«  =  1»  :2«  =  1  :4.  Ans, 

3.  If  the  areas  of  two  circles  are  8000  sq.  in.  and  86,000  sq.  in., 
respectively,  find  the  ratio  of  their  diameters. 
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V^00O:V380OO=\/4:>/l8  =  2:4.242=  1:2.121.  Ans. 

18.00(4.242 
16 


82)200 
164 


844)3600 
3376 


8482)22400 
16064 

6436 


4.   If  the  volumes  of  two  spheres  are  100  cu.  hi.  and  1000  cu.  in., 
respectively,  find  the  ratio  of  their  diameters. 

i^lOO : -J^IOOO  =  v^:v^  =  1:2.164.  Ana, 

10.000(2.164 


8 


8  X  20S  =  1200 
8  X (20x1)=     60 

1261  {- 
61 ) 

3  X  210>  =  132300 
3  X  (210  X  6)  =     3160 

6*  = 26x 

136476  1 
3176) 
3  X  2162  =  138675 


2000 


1261 


730000 


677376 


616260 
664700 


61660 


5.   If  an  ox  7  ft.  in  girth  weighs  1600  lb.,  what  will  be  the  girth 
of  a  similar  ox  that  weighs  2600  lb.? 

v^i600  :  \/2500  =  7  f  t.  :  ?. 

v^:  v/M  =  7  f t.  :  ?. 
Vi:  v^Tf  =  7ft.:?. 
1:1.186  =7  ft.  :?. 
1.186  X  7  ft  =  8.296  ft,  ^A  1\.«  Xtck, 
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1.666666(1.185 
1 


3x102 
3  X  (10  X  1) 

12 


3  X  1102 

3  X  (110  X  8) 

82 


3  X  1182  = 


300 
30 

331  [ 

666 
331 

31  J 
36300 

2640 

64 

39004 

■ 

335666 
312032 

2704  J 
41772 

236346 
208860 

27486 


6.  The  surface  of  a  pyramid  is  560  sq.  in.  What  is  the  surface  of 
a  similar  pyramid  whose  volume  is  27  times  as  great  ? 

v^:  v^=l:3. 

1«  :  32  =  560  sq.  in.  :  ?. 

1  : 9  =  560  sq.  in.  :  ?.     9  x  560  sq.  in.  =  5040  sq.  in.  Am, 

7.  The  volume  of  a  pyramid  is  1331  cu.  in.  What  is  the  volume 
of  a  similar  pyramid  whose  surface  is  4  times  as  great  ? 

VT  :  \/4  =  1  : 2. 

1»  :  28  =  1331  cu.  in.  :  ?. 

1:8  =  1331  cu.  in. :  ?.     8  X  1331  cu.  in.  =  10,648  cu.  in.  Ans. 

8.  If  a  well-proportioned  man  6  ft.  10  in.  high  weighs  160  lb.,  whal 
should  a  man  6  ft.  high  weigh,  to  the  nearest  tenth  of  a  pound  ?  What 
should  be  the  height,  to  the  nearest  tenth  of  an  inch,  of  a  man  who 
weighs  210  lb.  ? 

5  ft.  10  in.  =  70  in. ;    6  ft.  =  72  in. 

708  .  728  =  100  lb.  :  ?. 
343000  :  373248  =  160  lb.  :  ?. 

373248  X  A  lb.  ^  1492992  ^^^^1^^^^^  ^n,. 
3^f{OO0       8575 
8575 
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Vm:  v^T0  =  70in.  :  ?. 

y/\:  v^l.3126  =  70in.  :?. 

1:1.095  =  70  in.:?. 

1.095  X  70  in. 


1 


=  76.65  in. 

76.6  in.  =  6  ft.  4.6  in.  Ans. 


1.312  600(1.095 


3  X  1002  =  30000 
3  X  (100  X  9)  =   2700 

92  = 81 

32781 

2781 

3  X  1092  =  35643 


} 


312500 


295029 


174710 


9.  A  three-gallon  jug  and  a  one-gallon  jug  are  similar, 
three  decimals  the  ratio  of  their  diameters. 

v^  :  v^  =  v^l  :  v^  =  1 :  0.693.  Ans. 

0.333  333  333(0.693 
216 


Find  to 


3  X  602  =  10800 

117333 

3  X  (60  X  9)  =  1620 

92  =   81 1 

12501  [ 

112509 

1701  J 

4824333 

3  X  6902  =  1428300 

3  X  (690  X  3)  =   6210 

32=      9 

1434519 

4303557 

520776 

10.  Two  hills  have  exactly  the  same  shape  ;  one  i^OOO  ft.  high,  the 
other  1200  ft.  Find  the  ratio  of  their  surfaces,  and  also  the  ratio  of 
their  volumes. 

9002:12002  =  32:42=    9:16.  Ans, 


900"  :  1200»  =  38  :  48  =  27  :  64.  Ans. 


664 


ADVANCED   ARITHMETIC. 


11.  A  ball  3  in.  in  diameter  weighs  4  lb.  ;  another  ball  of  the  same 
metal  weighs  9  lb.  Find  the  diameter  of  the  second  ball  to  the  nearest 
thousandth  of  an  inch. 

v^ :  \/9  =  3  in.  :  ?. 

Vi  :  v'2^  =  3  in.  :  ?. 

1  : 1.3103  =  3  in.  :  ?. 


1.3103  X  3  in.  =  3.9309  in. 


3.931  in.  Ans, 


2.250(1.3103 
1 


8xl0> 

3  X  (10  X  3) 

3« 


3  X  1302 

3x(130x  1) 

1« 


3  X  131002 

3  X  (13100  X  3) 

32 


300 
90 

—  1 
399  V 

99J 


1260 


1197 


60700 
300 


n 


63000 


61091 

391  J 

614830000 

117900 

9 

614947909 


61091 


1909000000 


1544843727 


364166273 


12.  If  Apollo^B  altar  were  a  perfect  cube  10  ft.  on  an  edge,  what 
would  be  the  edge  of  a  new  cubical  altar  containing  twice  as  much 
stone? 

v^  :  v^  =  10  ft.  :  ?. 
1  : 1.2699  =  10  ft.  :  ?. 


1.2699  X  10  ft.  =  12.699  ft.  =  12  ft.  7.188  in.  Ana. 
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2.000(1.2699 
1 


3xl0» 

3  X  (10  X  2) 

2a 


300 
60 


4) 


1000 


8  X  1202 

3  X  (120  X  5) 

58 


3x  1250a 

3  X  (1260  X  9) 

9« 


364 
64 

43200 
1800 

26 

46026  {• 
1826) 
4687600 
33760 

81 

4721331 

33831 

3  X  1269>  =  4766243 


728 


272000 


226126 


} 


46876000 


42491979 


43830210 

42797187 

1033023 


13.  A  man  standing  40  ft.  from  a  building  24  ft  wide  observed 
that,  when  he  closed  one  eye,  the  width  of  the  building  hid  from  view 
90  rd.  of  fence  which  was  parallel  to  the  width  of  the  building.  Find 
the  distance  from  the  eye  of  the  observer  to  the  fence. 


24  :  40  =  90  rd.  :  ? 


6       30 
^P  X  P0  rd. 

3 


=  160  rd.  Ans, 


14.   A  bushel  measure  and  a  peck  measure  are  of  the  same  shape. 
Find  the  ratio  of  their  heights. 

1  bu.  =  4  pk.         \^  :  vi;  =  \^  :  y/oM  =  1  :0.63.  Ans. 

0.260000(0.63 
216 
3  X  60«  =  10800 
3x(60x3)=     640 
88=         9 


11349 


34000 


34047 
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15.  If  the  height  and  the  diameter  of  a  cylinder  are  both  doubled, 
in  what  ratio  is  the  volume  altered  ? 

Volame  =  height  x  0.7854  x  diameter  x  diameter. 

Of  the  larger  cylinder  the  yolume  =  twice  the  height  x  0.7861 
X  twice  the  diameter  x  twice  the  diameter. 

Therefore,  the  larger  cylinder  is  8  times  the  smaller. 

Bzerciie  144.    Page  334. 

1.   Change  ^i,  jj,  ^VV'  W  ^  continued  fractions. 


3)11(3 
_0 

2)3(1 
2 


1)2(2 
2 


13)75(5 
65 


10)13(1 
10 


3)10(;"3 
0 


1)3(3 
3 


20)127(4 
110 


11)20(2 
22 

7)11(1 
_7 

4)7(1 
4 


3)4(1 
3 


1)3(3 
3 


•••  A  = 


Ah8. 


3  + 


1+i 


.-.  H  = 


5-f 


—  Ans. 
1 


1  -h 


3  +  1 


iVr  = 


Ans. 

4  + 1 


2  + 


1  + 


1-f 


1+i 
3 


W  =  2  A. 


7)64(9 
63 

1)7(7 
7 


/.  W  =  2  + 


1 


».i 


Ana. 
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2.  Find  the  approximate  values  of  }f ;  ^  ;  f|f . 

1 


20)27(1 
20 


.-.  }?  = 


7)20(2 
14 

6)7(1 
6 


1  + 


1 


i  =  l. 


1  + 


3 
4 


2  + 


1+i       1+i      ^ 

^6  2 


..1 


1)6(6 
6 


6)47(7 
42 

6)6(1  . 
6 

1)6(6 
6 

734)851(1 
734 

117)734(6 
702 


a  =  1  A- 
1^  =  1  + 


7  + 


1,  f,  }.  Ans. 


1  =  1. 

1+1  =  8. 
7      7 


32)117(3 
96 


21)32(1 
21 


11)21(1 
11 


10)11(1 
10 


1=1. 


6 


1)10(10 
10 


■-.- ' 


1  + 


•*i 


1  + 


19 
22* 


25 
29' 


6  + 


s.l 


'-i 


1  + 


1 


9 


7  +  i      « 

1,  f,  f   ^»W. 


861   — 


1  + 


6  + 


3  + 


1  + 


1  + 


1  +  J- 
10 


1  + 


44 
51* 


6  + 


3  + 


■+i 


1  + 


69 
80* 


6  + 


3  + 


1-h 


1.  ^  Hi  Ji.  tti  tt-  ^ns. 
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3.  Find  a  series  of  fractions  approximating  to  0.230  ;  0.2S61 ;  1.600. 

0.236  =  ,Wfl,  =  ^. 


69)260(4 

.     ,.  _        1 

236 

14)69(4 
66 

3)14(4 
12 

2)3(1 
2 

1)2(2 
2 

1      1 

4  +         ^ 

4  f       ■ 

-1 

1                       21 

4      4 

1  1         1                 ^ 

1          4 

4  +  1      17 

4 

1              17 

«♦  A»    71»   ft'    -4W*» 

.           ««il       —                     1 

4+      1          72 

0.2361 
2361)10000(4 

QAAA. 

•  •  IWoo  -                 , 
4  1          * 

666)2861(4 
2224 

137)666(4 
648 

8)137(17 
136 

1)8(8 
8 

1      1 

1 
4  +        1 

17+1 
1                   _  298 

4      4 

1  .         1                 1241 

1            4 

11        ^ 

4  +  1      17 
1               17 

4+     1          ^2 

4  +  i 
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569 


609 

891)600(1 
391 


609)1000(1        .   .    .    «o.  _  ,   .         1 


1  + 


1  + 


218)891(1 
218 


1  + 


178)218(1 
173 


1  + 


3  + 


46)173(3 
135 


1  + 


6  + 


88)45(1 
88 


'-I 


1  + 


1  +  T  =  2. 


3 
2 


l+T 


1  + 


1  + 


1 


1  + 


1  + 


1  + 


1  + 


1+T 


5 
3 


8 
5* 


7)38(5 
35 

8)7(2 
6 


1)3(3 
3 


1  + 


1  + 


29 
18* 


1  + 


1  + 


1 


•-I 


1  + 


1  + 


37 
23* 


1  + 


1  + 


1  + 


a.! 


1     + 


1     + 


214 
133* 


1  + 


1  + 


1  + 


3  + 


1  + 


1  + 


465 
289* 


1  + 


1  + 


1  + 


1 


■*i 


3  + 


1  + 


2.  f.  f.  i  H.  H.  m>  m    An«. 


--\ 
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4.  Find  a  aeries  of  fractions  approximating  to  0^2  ;  1.732; 

0.382  =  ,Wft  =  Hi- 
191)500(2  I..  _         1 

382  ■■"'"„  1 

118)191(1  ''"'""  T 

118  1  + ^ 

73)118(1  1  + 7 

73  ^  +  — '— r 

46)73(1  1  +  ! 

45  1  +  1 

2»)45(l  1  ^  

17)28(1  ^ 

17 
11)17(1 

■fl)ll{! 
_8 
6)fl(i 

1)5(5 


TEACIIEKS'   EDITION. 


i.  i.  i.  I,  A.  A.  H,  H.  H  Jtm- 


1.-S2  =  lliJ. 

"='S"  ..UH=  ■  +  —!-; 

67)183(2  '  "•" 

49)07 {1  1 

49 
18)411(2 

ia)18{l 
13 

5)13(2 
10 

S)5(l 
S 

2)8(1 
2 
1)2(2 


572 


l  +  j  =  2. 


1  + 


1  + 


41 


1  + 


1  5 


2  + 


..1 ' 


1  + 


2  + 


1  + 


1 


1  + 


_7^ 
1         4 


1  + 


,.i 


1  + 


56 


2  + 


1  + 


1  + 


1  + 


19 
11 


2  + 


1  + 


2  + 


..1 


•*i 


1  + 


1  + 


168 
97 


1  + 


1  + 


26 
15 


2  + 


1  + 


2  + 


2  + 


1  + 


1  + 


2  + 


^  "^  i      2,  f  i.  H.  «»  H.  H.  W.  ^w.    1+1 


6263)10000(1 
6253 


•  '•  fcnnnr  — 


0.6253  =  .ftWff- 
1 


3747)6253(1 
3747 


1  + 


1  + 


2506)3747(1 
2506 


1  + 


2  + 


1241)2506(2 

2482 


24)1241(51 
1224 

17)24(1 
17 


61  + 1 

1  +  — 1 


2  + 


2  + 


7)17(2 
14 

8)7(2 
6 


1)3(3 
3 
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• 

1_ 

1" 

=  1. 

1 

1  + 

1 

1 
2 

1 

= 

2 

1+   ^ 

3 

1  + 

1 
1 

1 

= 

5 

1 1     ' 

8 

% 

1  + 

1 

2 

1 

= 

267 

1  + 

1 

411 

1  {     ^ 

1+  ' 

2  + 

1 
61 

1  + 


262 
419' 


1  + 


1  + 


2  + 


1 


«.! 


1     + 


781 
1249' 


1  + 


1  + 


1 


2  + 


61  + 


■-I 


1  + 


1824 
2917* 


1  + 


1  + 


2  + 


61  + 


1  + 


'H 


1.  J.  h  h  m.  m>  tWj.  im-  ^»«. 


5.  Find  the  approximate  values  of  JJ} ;  fJt ;  JJ}  J  fH- 


171)467(2 
342 


.-.  m  = 


116)171(1 
116 


2  + 


1  + 


66)116(2 
112 


2  + 


3)66(18 
64 

2)8(1 
2 


18  + 


■-I 


1)2(2 
2 


1    1 

1         1 

*iM    ^^z    ^^  • 

2     2 

2  +  1     3 

\ 
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2  + 


1 


3 

8* 


^*\ 


I 


2  + 


_65^ 
147 


1  + 


1 


2  +  -L 
18 


613)757(1 
613 


144)613(4 
676 


37)144(3 
111 


33)37(1 
33 


4)33(8 
32 


1)4(4 
4 


2  + 


58 
155 


1  + 


2  + 


18  +  1 
1 


h  h  h  fW.  tft.  ^w- 


H»  = 


1 


1  + 


4  + 


S  + 


1  + 


1 


..1 


1=1. 
1 


1  +  1     S 

4 


1  + 


1 


13 
16* 


4  +  1 
3 


1  + 


17 
2l' 


4  + 


8.1 


Hi = m- 


237)271(1 
237 

34)237(6 
'204 


33)34(1 
33 


1)33(33 
33 


1 


1  + 


149 
184' 


4  + 


1 


3  + 


■-I 


1.  *.  «.  if.  ill-  Ant. 


•••m  = 


1  + 


e  + 


'-1 


i  =  l. 


6 
7 


1  + 


1 


>-5 

_7 
8 


.+1 


VV\-  ^*w- 


teachers'  edition. 


575 


W  =  8tWj- 


33)113(3 
99 


14)33(2 
28 


6)14(2 
10 

4)6(1 
4 


8  + 


3  + 


1)4(4 

4 


1_    =8A=iil 

1         ^^       17 


^-i 


8,  V»  ¥»  W.  V^-  ^»«- 


8i^^  =  8  + 


3  + 


2  + 


2  + 


8  =  8. 


'*\ 


8  +  J  =  8}  = 


25 
3 


8  + 


1 


34-^ 


-  =  8f  =  5?. 

1        ^       7 


8  + 


3  + 


=  8A  = 


199 
24* 


2-f 


1 


..i 


6.  Find  the  proper  fraction  that,  when  changed  to  a  continued 
fraction,  will  have  2,  3,  6,  6,  7  as  quotients. 


1 


2  + 


709 
1640* 


Ans. 


-1  =  1.        J_  =  ii. 
6^      43'         6^      222' 


3  + 


1 


222 


709 


6  + 


.+! 


33<^      709       2m      1640 


7.   Find  a  series  of  fractions  approximating  to  the  ratio  of  the 
pound  troy  (6760  gr.)  to  the  pound  avoirdupois  (7000  gr.). 

7000  ~  1  tI* 

1 


144)176(1 
144 


31)144(4 
124 


20)31(1 
20 


11)20(1 
11 


9)11(1 
9 


2)9(4 
8 


1)2(2 
2 


m  = 


1  + 


4  + 


1 


1  + 


1  + 


1  + 


'H 
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'-1 


±=1. 


4 

6 


1  + 


6 

— • 

6 


'-I 


1  + 


4  + 


'^\ 


9 

11 


1    + 


4  + 


1  + 


'*\ 


14 
17' 


1  + 


4  + 


1  + 


65 
79' 


1  + 


■-1 


i»  *»  h  A»  H.  H'  ^««- 


8.   Find  a  series  of  fractions  approximating  to  the  ratio  of  the  side 
of  a  square  to  its  diagonal ;  that  ratio  helng  1  : 1.414214  nearly. 

1  1000000      7071 


7071)10000(1 
7071 


1.414214     1414214     10000 


10000  — 


2929)7071(2 
6858 


1  + 


2  + 


1213)2929(2 
2426 


2  + 


1 


2  + 


603)1213(2 
1006 


2  + 


207)503(2 
414 


2  + 


3  + 


89)207(2 
178 


»  +  ! 


29)89(3 
87 


2)29(14 
28 

1)2(2 
2 
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i  =  l. 


2 


1  + 


1 


1+i     ^ 
2 

I _6 

1      ~f 


'-I 


1  + 


12 

17 


2  + 


1 


«.i 


1  + 


230 
338' 


2  + 


2  + 


2  + 


2  + 


1 


1  + 


29 
4l 


2  + 


2  + 


2  +  1 
2 


1  + 


1 


70 
99 


2  + 


2  + 


1 


2  + 


1 


2  +  i 
2 


1  + 


1 


3416 
4831* 


2  + 


2  + 


2  + 


1 


2  + 


2  + 


1 


^-1 

1.  f.  f.  if.  ih  M,  w.  mi-  ^ru. 


»-n 


9.  Find  a  series  of  fractions  approximating  to  the  ratio  of  the  ar  to 
the  square  chain,  from  the  equality  1  ar  =  0.2471  sq.  ch. 

0.2471  =  t%Wj,. 

1 


2471)10000(4 
9884 


•'•  AVA  — 


116)2471(21 
2436 


4  + 


1 


21  + 


35)116(3 
106 

11)36(3 
33 


3  + 


1 


3  + 


1 


6  +  i 
2 


2)11(5 
10 


1)2(2 
2 
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1_1 
4     4 


1 


4  +  -^ 
21 


21 

86" 


4  + 


1 


21 -fi 


4  + 


213 
862* 


4  + 


64 
259 


1129 
4569' 


21  + 


»-5 


21  + 


3  + 


1 


h  ih  iftV.  fJI,  Hil  Ans. 


3-fl 


10.   Find  a  series  of  fractions  approximating  to  the  ratio  of  tbe 
weight  of  the  48-pound  shot  to  the  weight  of  the  French  shot  of  24^. 

48  lb.  =  48  X  0.45359k«  =  21.77232»^f. 
907)1000(1  21.77232  _  907 


907 

93)907(9 
837 


24 


1000 


1 


70)93(1 
70 


1  + 


9  + 


23)70(3 
69 


1  + 


1)23(23 
23 


Ul. 


1 


•*5 


10* 


1  + 


1 


10 

11 


3  + 


1 


23 


1  + 


39 
43* 


9  +  i 


9  + 


1  + 


1»  A»  ¥i>  if  ^ns. 

11.   If  the  mean  diameter  of  the  Earth  is  reckoned  at  7912  mi.,  and 

that  of  Mars  4189  mi.,  find  a  series  of  fractions  approximating  to  the 

ratio  of  the  mean  diameters  of  these  two  planets. 

4189)7912(1  .,.a  1 

4189 


.-.  HH  = 


3723)4189(1 
3723 


1  + 


1  + 


^  460)3723(7 
3262 


7  + 


1  + 


461)466(1 
461 


92+1 
6 


5)461 (92 
460 

1)6(6 
o 
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] 

t  =  l. 

1 

1 

1 

L      2 

1 

8 

^+  \ 

16 

1+i 

- 

1  + 


1 


n' 


1  + 


'-J 


1  + 


836 
1679' 


1  + 


7  + 


1+^ 

92 


1»  i»  A»  Ai  T^!^-  -^»»- 


12.   Find  a  series  of  fractions  approximating  to  the  ratio  of  a  cubic 
yard  to  a  cubic  meter  from  the  equality 

1  cu.  yd.  =  0.76458«»>». 


76463)100000(1 
76463 


imfc= 


23647)76463(3 
70641 


1  + 


1 


3+ 


6812)23647(4 
23248 


4  + 


19+ 


299)6812(19 
6681 

131)299(2 
262 


2  + 


3+ 


1  + 


37)131(3 

in 

20)37(1 
20 


1  + 


6  + 


-i 


17)20(1 
17 


3)17(6 
15 

2)3(1 
.2 


1)2(2 
2 
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1-1 

1 

260 
327 

1  • 

,•     1 

1    3 

^  +      1 

3  1 

1 

1      13 

1+   \  '' 

'^l 

1            613 

1 

1789 

1     1          671 

11^ 

2340 

31    ' 

31   1 

11   * 

4+   » 

1 
19  +  1 

19  + 

1 

«  .  1 

2  + 


2302 


1  + 


3  + 


4  + 


19  + 


2  + 


1 


s.J 


22767 


3011    J  ^ 1_ 


4091 
5361 


3  + 


4  + 


19  + 


2  + 


3  + 


■-i 


26848 


1  +    1     29766     ^     1      35117 


3  + 


1 


3  + 


4  + 


4  + 


19  + 


19  + 


2  + 


3  + 


1 


2  + 


1  + 


1 


8  + 


■-I 


1  + 


1  + 


s.i 


1.  J.  H.  ii*.  nh  mj.  MH.  mi.  WH.  mt»-  ^w- 
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13.   Find  a  series  of  fractions  approximating  to  the  ratio  of  the 
kilometer  to  the  mile,  from  the  equality  1™  =  1.09362  yd. 

im  =  1.09362  yd.  l^*"  =  1093.62  yd.  .-.  l^m  =  0.621  mi. 

0.621  =  ^^. 
621)1000(1  «„  1 


621 

379)621(1 
379 


•'•  iSiWr  — 


1  + 


1  + 


242)379(1 
242 


1  + 


1  + 


1  + 


137)242(1 
137 


1  + 


1 


106)137(1 
105 


3  + 


3  + 


32)106(3 
96 


1  + 


9)32(3 
27 

5)9(1 
5 


'-5 


4)5(1 

4 


1)4(4 

4 


1 


1  + 


-  =  1. 


1 
2 


1 


1  + 


1 


1+T 


1 


1  + 


3, 
6* 


1  + 


1 


-i 


1 


2 
3 


1  + 


6 

8 


1  + 


1  + 


'*\ 


18 
29* 


^1  + 


.69 
96' 


1  + 


1  + 


1 


1  + 


1 


1  + 


1  + 


1+1 
3 


1  + 


1  + 


1 


^^\ 
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1  + 


77 
124 


1  + 


.136 
219 


1  + 


1  + 


1 


1  + 


1  + 


1  + 


1  + 


1  + 


1  + 


8  + 


3.1 


3  + 


3  + 


1 


'*! 


1,  h  h  h  h  ii  Hi  ^»  m-  ^w- 

14.   Find  the  proper  fraction  that,  if   changed   to  a  continued 
fraction,  will  have  as  quotients  1,  7,  6,  2. 

_J_  =1?.   Ans. 

1  IK) 


1  + 


7-f 


1 


a*i 


6\     11 '       7A      79'       IH     90 


15.  Find  a  series  of  fractions  approximating  to  0.6236  ;  approxi- 
mating to  0.7854. 

0.5236  =  ^,^,  =  H»f 

1309)2500(1 
1:^09 


1191)1309(1 
1191 


.-.  U8«=- 


118)1191(10 
1180 


1  + 


1  + 


11)118(10 

no 

8)11(1 
8 


10  + 


10  + 


1  + 


3)8(2 
6 

2)3(1 
2 


2  + 


1 


1)2(2 
2 
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1  =  1. 


1        1 


>.i  ^ 


1   + 


1 


21 


1  + 


10 


1  + 


111 

212* 


1  + 


10  + 


10 


1  + 


122 
233 


1  + 


10  + 


1 


10 +  i 
1 


1  + 


866 
678* 


1  + 


10  + 


10  + 


1 


■*5 


1      + 


477, 
911* 


1  + 


10  + 


10  + 


1  + 


..1 


1,  h  ih  iih  Hi,  m»  m-  Ans. 


3027)6000(1 
3027 


0.7864  =,^flftV  =  «m- 
1 


1073)3927(3 
3219 


1  + 


1 


3  + 


1 


708)1073(1 
708 


1  + 


1  + 


366)708(1 
366 


1  + 


343)366(1 
343 

22)343(16 
330 

13)22(1 
13 

9)13(1 

4)9(2 
8 


16+ 


1  + 


1  + 


..! 


1)4(4 
4 
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!=■ 


3 


'^5  ' 


1 


1  + 


1 


4 
6 


s.l 


1  + 


11 


3  + 


1  + 


■-r 


1  + 


172 

219 


3  + 


1  + 


1  + 


1  + 


15 


1  + 


7 
9 


3  + 


1 


'-\ 


1  + 


183 
233* 


3  + 


1  + 


1  + 


1  + 


.s.! 


1  + 


3  + 


1  + 


1  + 


1  + 


366   1^ 


893 
1187* 


3  + 


1  + 


1  + 


16  + 


1 


1  + 


•-i 


16  + 


1  + 


1  + 


2 
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16.  Find  a  series  of  fractions  approximating  to  the  continued  frac- 
tion that  haa  as  quotients  7,  2,  1,  2,  6,  4 ;  that  has  as  quotients  1,  2, 
3,  4,  5,  6. 


1    1 

1           2 

7      7 

7  +  1      IS 

2 

7  + 


3^ 
22* 


..1 


1 


7  + 


69' 


2  + 


■*i 


7  + 


1 


2  + 


1  + 


61 
376' 


'H 


7  + 


2  + 


1  + 


2  + 


212 
1663' 


4 


h  At  A»  t9i  TTti  "AVt*   -^W*. 


1    1 

1          2 

-  =  1. 

1 

1+5     ' 

2 

1 


1  + 


lO' 


'-I 


1  + 


30 
43* 


2  + 


3.! 


1  + 


2  + 


226* 


3  + 


1 


**\ 


1  + 


2  + 


3  + 


972 
1393' 


4  + 


1 


^*i 
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Eacerciae  145.    Page  337. 


1.   Change  4852  of  the  common 
scale  to  the  scale  of  7. 


4852 


6»8  remainder  I. 
{)9  remainder  0. 


14  remainder  1. 
2  remainder  0. 

20,101.  Am. 


2.   Change  4852  of  the  common 
scale  to  the  scale  of  2. 


2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


4852 


2426^  remainder  0. 
1218  remainder  0. 


OOP  remainder  1. 
808  remainder  0. 


151  remainder  1. 


75  remainder  1. 


87  remainder  1. 


18  remainder  1. 
9  remainder  0. 


4  remainder  1. 


2  remainder  0. 


1  remainder  0. 
1,001,011,110,100. 


3 
3 
3 
3 
3 
3 
3 


4852 


1617  remainder  1. 


639  remainder  0. 


179  remainder  2. 
59  remainder  2. 


19  remainder  2. 
6  remainder  1. 
2  remainder  0. 

20,122,201. 


An$. 


5.  Change  4852  of  the  comm<Hi 
scale  to  the  scale  of  6. 


6 

e 

6 
6 


4852 


808  remainder  4. 


IM  remainder  4. 
22  remainder  2. 


3  remainder  4. 

34,244.  Ans. 

6.   Change  4862  of  the  common 
scale  to  the  scale  of  5. 


An8. 


6 
5 
5 
5 
5 


4852 


970  remainder  2. 


194  remainder  0. 
88  remainder  4. 


3.   Change  4852  of  the  common 
scale  to  the  scale  of  9. 


9 
9 
9 


4852 


589  remainder  1. 


^  remainder  3. 
1  remainder  2. 

123,402.  An$, 


7.   Change  4852  of  the  conmion 
scale  to  the  scale  of  8. 


59  remainder  8. 
6  remainder  5. 

6681. 


Ans. 


4.   Change  4852  of  the  common 
scale  to  the  scale  of  3. 


8 
8 
8 
8 


4862 
606  remainder  4. 


75  remainder  6. 
9  remainder  3. 
1  remainder  1. 

11,364.  ^n^. 
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8.  Change  4852  of  the  com- 
mon scale  to  the  scale  of  4. 


4 
4 
4 
4 
4 
4 


4852 


121*3  remainder  0. 


»303  remainder  1. 
75  remainder  3. 


_18  remainder  S. 
4  remainder  2. 


1  remainder  0. 

1,023,310.  Ana, 

9.   Change  54,231  of  the  scale 
of  6  to  the  common  scale. 


10 
10 
10 
10 


54231 


3235  remainder  5. 


202  remainder  3. 


11  remainder  4. 
0  remainder  7. 

7435.  Ans. 


10.   Change  54,231  of  the  scale 
of  7  to  the  common  scale. 


10 
10 
10 
10 


54231 


8635  remainder  7. 


251  remainder  9. 
16  remainder  4. 


1  remainder  3. 

13,407.  Ans. 

11.   Change  54,231  of  the  scale 
of  8  to  the  common  scale. 


10 
10 
10 
10 


54231 


4334  remainder  1. 


342  remainder  8. 
26  remainder  6. 


2  remainder  2. 

22,681.  Ana. 

12.   Change  54,231  of  the  scale 
of  9  to  the  common  scale. 


10 
10 
10 
10 


54231 


4830  remainder  1. 


438  remainder  1. 
38  remainder  9. 


3  remainder  5. 

35,911.  Ans, 


Perform   the   following   arith- 
metical processes : 

13.  Add  67,814;  76,406;  88,718 
(scale  of  9). 

67814 
76406 
88718 


265140  Ans. 

14.  Add  44,231 ;  13,432 ;  12,304 
(scale  of  5). 

44231 
13432 
12304 


131022  Ans. 

15.   Subtract      77,614 
114,672  (scale  of  8). 

114672 
77614 


from 


15056  Ans. 

16.  Subtract      52,515 
112,252  (scale  of  6). 

112252 
52515 


from 


15333  Ans. 

17.   Multiply   14,612   by  6502 
(scale  of  7). 
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14612 
6602 

32524 
113263 
131206 

142600124  Atu. 


18.   Multiply  72,645  by  46,723 
(scale  of  8). 

72645 
46723 


260357 
165512 
633603 
640736 
363224 

4360713777  Ans, 


19.  Divide    162,642    by   6622 

(scale  of  7). 

16 

6622)162542 

6622 

64322 

66365 

6624 

16Hil.   Am. 

20.  Divide    468,722    by    6433 
(scale  of  9). 

77 

6432)468722 

42346 

46262 

42345 

2816 


1.  Find  the  seventh  term  of 
the  series  3,  5,  7,  etc. 

3  +  (6  X  2)=  3  +  12  =  16.  Aru, 

2.  Find  the  fifteenth  term  of 
the  series  2,  7,  12,  etc. 

2  +(14  X  5)  =  2  +  70  =  72.  Ans, 

3.  Find  the  sixth  term  of  the 
series  2,  2f,  3f ,  etc. 

2  +(6  X  J)=  2  +  3f  =  5f  An$. 

4.  Find  the  twentieth  term  of 
the  series  2,  3},  4|,  etc. 

2+(19xlJ)=2+23}=25f.    Ana. 

5.  Find  the  seventh  term  of 
the  series  21,  19,  17,  etc. 

21  -(6  X  2)=  21  -  12  =  9.  Aru, 


Exercise  146.    Page  339. 

6.   Find  the  twelfth   term  of 
the  series  18,  17|^,  16},  etc. 

18-(llx})  =  18-7J=10f.    An$. 


7.  If  the  first  term  of  a  series 
is  6,  and  the  common  difference 
2^,  find  the  thirteenth  and  the 
eighteenth  terms. 

13th  term  =  6  +  (12  x  2J) 
=  6  +  27  =  82. 

18th  term  =  6  +(17  x  2J) 
=  6  +  38J  =  43J. 

8.  If  the  fourth  term  of  a  series 
is  18,  and  the  common  difference 
3,  find  the  seventh  and  eleventh 
terms. 
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The  seventh  term  is  the  fourth 
term  of  the  series  whose  first  term 
is  18;  the  eleventh  term  is  the 
eighth  term  of  this  series. 

7th  term  =  18 +(3  x  3) 
=  18  +  9  =  27. 

11th  term  =  18+(7  x  3) 
=  18  +  21  =  39. 

9.  If  the  fifth  term  of  a  de- 
creasing series  is  52,  and  the  com- 
mon difference  3},  find  the  twelfth 
and  eighteenth  terms. 

The  twelfth  teim  is  the  eighth 
term  of  the  series  whose  first  term 
is  62 ;  the  eighteenth  term  is  the 
fourteenth  term  of  this  series. 

12th  term  =  52  -  (7  x  31) 
=  62  -  24 J  =  27i. 

18th  term  =  62  -  (13  x  31) 
=  62  -  45  J  = 


10.  If  the  fourth  term  of  a 
series  is  14,  and  the  twelfth  term 
38,  what  is  the  common  differ- 
ence? 

38-14 


8 


=  3.  Ans. 


11.  Find  the  common  differ- 
ence in  a  series  if  the  fourth  term 
is  12  and  the  seventh  term  27. 

3 

12.  Find  the  common  differ- 
ence in  a  series  if  the  first  term  is 
20  and  the  fourth  term  40. 

— ^ —  =  6%.  Ans. 
3  ' 

13.  Find  the  common  differ- 
ence in  a  series  if  the  first  term  is 
2  and  the  eleventh  term  20. 

20-2 


10 


=  1|.  Ans, 


14.  Find  the  common  differ- 
ence in  a  series  if  the  third  term 
is  7  and  the  eighth  term  12  J. 


^=iA.^ 


ns. 


15.  Find  the  common  differ- 
ence in  a  series  if  the  first  term  is 
1  and  the  fourth  term  19. 

15^  =  6.  Am. 


Ezerclae  147.    Page  340. 

1.  Find  the  sum  of  1,  5,  9,  etc.,  to  twenty  terms. 
20th  term  =  1  +(19  x  4)=  1  +  76  =  77. 

Sum  =  20  X  1(1  +  77)  =  20  x  39  =  780.  Ans. 

2.  Find  the  sum  of  4,  51,  7,  etc.,  to  eight  terms. 
8th  term  =  4  +  (7  x  11)=  4  +  101  =  l^i- 

Sum  =  8  X  1(4  +  141)=  8  x  OJ  =  74.  Ans. 

3.  Find  the  sum  of  8,  7f,  7},  etc.,  to  sixteen  terms. 
16th  term  =  8  -(16  x  1)=  8  -  5  =  3. 

Sum  =  16  X  1(8  +  3)  =  16  X  61  =  88.  Ans, 
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4.  Find  the  sum  of  20,  18},  16|,  etc.,  to  seven  terms. 
7th  term  =  20 -(6  X  If)  =  20  -  101  =  91. 

Sum  =  7  X  1(20  +  91)=  7  X  14}  =  103}.  Ans. 

5.  Find  the  sum  of  the  first  twenty  natural  numbers. 
Sum  =  20  X  1(1  +  20)  =  20  X  10}  =  210.  Ans. 

6.  Find  the  sum  of  the  natural  numbers  from  37  to  53  both  in- 
clusive. 

Sum  =  17  X  K37  +  53)=  17  x  46  =  766.  Ans. 

7.  Find  the  sum  of  a  series  of  thirty  terms,  if  the  first  term  is  21 
and  the  last  59. 

Sum  =  30  X  1(21  +  69)=  30  x  40  =  1200.  Ans. 

8.  Find  the  sum  of  the  series  whose  first  two  terms  are  3  and  9 

and  the  last  term  75. 

Number  of  terms  =  1  ^  76  -  3  _  ^  +  12  =  13. 

6 

Sum  =  13  X  1(3  +  75)=  13  x  39  =  507.  Ans, 

9.  Find  the  sum  of  a  series  of  twenty  terms  whose  third  and  fifth 
terms  are  10  and  15,  respectively. 

Common  difference  =  — ^^^ —  =  2}. 

2 

Ist  term  =  10  -  (2  x  2  J)  =  10  -  6  =  5. 

20th  term  =  6  +  (19  x  21)  =  5  +  471  =  521- 

Sum  =  20  X  1(5  +  621)  =  20  x  28}  =  676.  Ans. 

10.  A  body  falls  through  a  space  of  16^  ft.  in  the  first  second  of 
its  fall,  and  in  each  succeeding  second  32^  ft.  more  than  in  the  second 
just  before.  How  far  will  a  stone  fall  in  the  seventh  second  ?  How 
far  in  seven  seconds  ? 

7th  term=16A  ft.  +  (6x32i  ft.)=16T>j  ft.  +  193  ft.=209^  ft.  Ans. 
Sum  =  7  X  J(1^A  +  209xJsf)  ft.  =  7  x  112^  ft  =  788^  ^t.  Ans. 

11.  A  travels  8  miles  the  first  day,  11  miles  the  second,  14  miles 
the  third,  and  so  on,  and  overtakes  in  17  days  B  who  started  at  the 
same  time,  and  traveled  at  a  uniform  rate.    What  is  B's  rate  per  day  ? 

17th  term  =  8  mi.  +  (16  x  3  mi.)  =  8  mi.  +  48  mi.  =  66  mL 

Sum  =  17  X  1(8  +  66)  mi.  =  17  x  32  mi. 

?i-^-  mi.  =  32  mi.  Ans. 
17 
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12.  In  a  potatx)  race  100  potatoes  are  placed  in  a  straight  line  3  ft. 
distant  from  each  other.  A  boy,  starting  from  a  basket  3  ft.  from 
the  first  potato,  is  required  to  pick  them  up  one  by  one  and  carry 
them  to  the  basket.  '  To  finish  the  race  how  far  must  the  boy  run  ? 

First  term  is  6  ft.,  common  difference  6  ft,  and  number  of  terms  100. 
100th  term  =  6  f t.  +  (99  x  6  ft.)  =  100  x  6  ft.  =  600  ft. 
Sum  =  100  X  i(^  +  ^00)  ft.  =  100  X  303  ft.  =  30,300  ft.  Ans, 

13.  How  many  times  a  day  does  a  clock  strike  that  strikes  the 
hours  only  ? 

For  half  a  day,  sum  =  12  x  J  (1  +  12)  =  12  x  6i  =  78. 
For  whole  day,  2  x  78  =  156.  Ans. 

14.  A  body  falls  through  a  space  of  4.9™  in  the  first  second  of  its 
fall,  and  in  each  succeeding  second  9.8™  more  than  in  the  second  ju.st 
before.  A  stone  dropped  from  a  balloon  was  35  seconds  in  reaching 
the  ground.     How  high  was  the  balloon  ? 

36th  term  =  4.9™  +(34  x  9.8)™=  4.9™  +  333.2™  =  338.1™. 
Sum  =  35  X  i  (4.9™  +  338.1™)=  36  x  171.5™  =  6002.6™.  Ans. 

Ezercise  148.     Page  342. 

1.  Find  the  eighth  tenn  of  the  series  2,  6,  18,  etc. 

2  X  37  =  2  X  2187  =  4374.  Ans. 

2.  Find  the  fifth  term  of  the  series  8,  4,  2,  etc. 

8  x(J)*  =  8  X  1^  =  1-  -^ns. 

3.  Find  the  seventh  term  of  the  series  2,  3,  4},  etc. 

2  X  (i)«  =  2  X  W  =  ^^  =  22f }.  Ans. 

4.  Find  the  sixth  term  of  the  series  4,  2},  1  {,  etc. 

4  X  (i)^  =  4  X  ^A  =  W-  ^ns. 

5.  Find  the  eighth  term  of  the  series  4,  10,  25,  etc. 

4  X  ay  =  4  X  if  IfA  =  u^^^  =  24411J.  Ans. 

6.  Find  the  fifth  term  of  the  series  ^,  ^,  ^,  etc. 

i  X  (i)*  =  J  X  ji,  =  yA?-  ^^' 

7.  Find  the  ninth  term  of  the  series  4,  2,  1 ,  etc. 

\2l  2»     2«     64 
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8.  Find  the  sixth  term  of  the  series  6,  9,  13},  etc. 

9.  Write  the  first  six  terms  of  the  geometrical  series  whose  fii 
and  sixth  terms  are  112  and  224,  respectively. 

Ratio  =  2.         1st  term  i=  11?  =  7. 
Therefore,  the  series  is  7,  14,  28,  66,  112,  224.  Ans. 

10.  The  seventh  and  ninth  terms  of  a  geometrical  series  are  1 
and  144,  respectively.    Find  the  twelfth  term. 

9th  term  =  7th  term  x  (ratio)'. 

.-.  (ratio)2  =  }Jf  .-.  ratio  =  ^  =  j. 

12th  term  =  144  x  ( j)»  =  144  x  ^  =  248.8;J2.   A  na. 

11.  A  capital  of  9 1000  is  Increased  by  ^  of  itself  each  year.    Wt 
will  it  be  at  the  beginning  of  the  fifth  year  ? 

1000  X  9(ii)*  =  1000  X  9\im  =  1 1464.10.  ^,1,. 

12.  A  capital  of  $  1000  is  increased  by  j^  of  itself  each  year.  Wl 
will  it  be  at  the  beginning  of  the  sixth  year  ? 

1000  X  a(HS)6  =  1000  X  8  HHJmJU  =  ^  1338.23.  Ans. 

EzerclBe  149.    Page  343. 

1.  Find  the  sam  of  2,  6,  18,  etc.,  to  six  terms. 

6th  term  =  2  x  3*  =  2  x  243  =  486. 

Qn«,     3x486-2      14.')8  -  2      1456      ^^^       . 

2.  Find  the  sum  of  1,  2,  4,  etc.,  to  nine  terms. 

0th  term  =  1  x  2*  =  1  x  256  =  256. 

Sam  =  ^x^^^-Ugl2zil^511.   Ans. 
2-1  1 

3.  Find  the  sum  of  3,  9,  27,  etc.,  to  five  terms. 

5th  term  =  3  x  3*  =  3  x  81  =  243. 

crv.      3  X  243  -  3      729  -  3     726      qaq      a 
Sum  = = =  —  =  363.    A  ns. 

3-1  2  2 

4.  Find  the  sum  of  2,  3,  4^,  etc.,  to  eight  terms. 

8th  term  =  2  x  (3)^  =  2  x  ^^  =  ajji  =  34Ji. 

Sum  =  i^^^ji-^  =  ^VA-2  =  2x49^  =  98H.    Ans. 
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5.   Find  the  sum  of  1,  j,  (,  etc.,  to  eight  terms. 

8th  term  =  1  X  (J)^  =  ^^^. 

3280 


Sum  =  ^-Jt^n^T^l"gAT^ggggxg  =  gggg 
1-i  i  mi     '^     2187 

2187 


=  mii'  ^^' 


6.  Find  the  sum  of  1,  |,  },  etc.,  to  ten  terms. 
10th  term  =  1  x  (i)«  =  ^Ij- 
Sum  =  l^li-^Jiii  =  ?-L^5k  =  2  x  I???  ^  1023 
1-1  1  1024      612 


=  IJIi.   -4n«. 


7.   Find  the  sum  of  \^  |,  ),  etc.,  to  eight  terms. 
7th  term  =  i  X  {\y  =  \  x  A¥r=  iiHr- 

Sum  =  L=J->Lllll  =  i=ja&==55x«^^      ^^^ 


1-1 


;3;;2;2   4374 
4374 


=  iH«.  ^««. 


8.  Find  the  sum  of  the  first  six  terms  of  the  series  whose  first 
term  is  3  and  ratio  5. 

6th  term  =  3  x  6*  =  3  x  3125  =  9376. 

Sum  =  ^AM5^  =  l?B76^3^4_6872^jj  7,3    ^^ 
6  —  1  4  4 

9.  Find  the  sum  of  the  first  eight  terms  of  the  series  whose  first 
term  is  3  and  ratio  |. 

8th  term  =  3  x  (J)^  =  3  x  ,1^7  =  tIu- 

3280 

1-1  i  2      ^"^    ;i    m^     729       ^".^^ 

729  '^'**' 

10.  A  man  saved  in  one  year  $64,  and  in  each  succeeding  year, 
for  9  years  more,  1^  times  as  much  as  in  the  preceding  year.  Find 
the  whole  amount  he  saved. 

Number  of  terms  is  10. 

10th  term  =  64  x  (J)«  =  2«  x  ^  = '??  =  ^^  =  24601. 

\a/  2^      2^  8 

Sum  =  lili^^i:^  =  ?692i3Lri6*  =  2  X  3626ft  =  7253i. 

«72o3i  =  t726&.\^    A.-ft.». 


3.  Find  the  sum  of  the  infinite  series  } 

1-1    I    * 

4.  Find  the  sum  of  the  infinite  series  }, 

5.  Find  the  sum  of  the  infinite  series  0. 

017     _.0.17_ 
1  -  0.01      0.99  " 


»  = 


6.  Find  the  sum  of  the  infinite  series  0.1 

0.21     _0.21_ 
1-0.01     0.99" 


»  = 


7.  Find  the  sum  of  the  infinite  series  0.( 

j^     0.9     _0<)^| 
1-0.1     0  9 

8.  Find  the  sum  of  the  infinite  series  0.1 

g-     0-23     _0.23_ 
1-0.01      0.99" 
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EzerciBe  151.    Page  349. 

1.  log  70  =  1.8461.  Ana. 

2.  log  101  =  2.0043.  Ans. 

3.  log  333  =  2.6224.  Ans, 

4.  log  3491  =  3.6428  +  (^  of  18)  =  3.6429.  Ans. 

5.  log  1866  =  3.2695  +  ( ^  of  23)  =  3.2709.  Ans. 

6.  log  6897  =  3.8382  +  (^  of  6)  =  3.8386.  Ans. 

7.  log  9901  =  3.9966  +(A  of  6)  =  3.9967.  Ans. 

8.  log  4389  =  3.6416  +  (A  of  10)=  3.6424.  Ans. 

9.  log  1111  =  3.0453  +  (tV  of  89)  =  3.0467.  Ans. 

10.  log  68,343  =  4.7667  +(^5  of  7)=  4.7660.  Ans. 

11.  log  77,860  =  4.8910  +  (^  of  6)  =  4.8913.  Ans. 

12.  log  30,127  =  4.4786  +  (^  of  14)=  4.4790.  Ans. 

13.  log  730.84  =  2.8633  +  (j^  of  6)  =  2.8638.  Ans.    . 

14.  log  0.008765  =  7.9426  +  (^  of  6)-  10  =  7.9428  -  10.  Ans. 

15.  log  8.0808  =  0.9074  +  (^  of  6)  =  0.9074.  Ans. 

16.  log  6.0009  =  0.6990  +  (^S^  of  8)  =  0.6991.  Ans. 

17.  log  0.3769  =  9.6762  +  (^  of  11)  -  10  =  9.5762  -  10.  Ans. 

18.  log  0.070707  =  8.8494  +  (^J^  of  6)  -  10  =  8.8494  -  10.  Ans. 

19.  log  0.03723  =  8.6705  +  ( A  of  12)  -  10  =  8.6709  -  10.  Ans. 
20;  log  98.871  =  1.99iS-\-(^  of  4)=  1.9951.  Ans. 


Ezercise  152.    Page  353. 

1.  Find  antilog  3.9017. 

The  number  corresponding  to  the  mantissa  9016  is  7970. 
The  number  corresponding  to  the  mantissa  9020  is  7980. 
The  difference  between  these  numbers  is  10, 
and  7970  +  |  of  10  =7974.  Ans. 

2.  Find  antilog  1.2076. 

The  number  corresponding  to  the  mantissa  2068  is  1610. 
The  number  corresponding  to  the  mantissa  2096  is  1620. 
The  difference  between  these  numbers  is  10, 
and  1610  +  ^  of  10  =  1613. 

Therefore,  the  number  required  is  16.13.  Ans, 
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3.  Find  antilog  0.4442. 

The  number  corresponding  to  the  mantissa  4440  is  2780. 
The  number  corresponding  to  the  mantissa  4456  is  2790. 
The  difference  between  these  numbers  is  10, 
and  2780  +  ft  of  10  =  2781. 

Therefore,  the  number  required  is  2.781.  Ans. 

4.  Find  antilog  1.0090. 

The  number  corresponding  to  the  mantissa  0086  is  1020. 
The  number  corresponding  to  the  mantissa  0128  is  1030. 
Tlie  difference  between  these  numbers  is  10, 
and  1020  +  ^  o'  10  =  1021. 

Therefore,  the  number  required  is  10.21.  Ans, 

5.  Find  antilog  4.8097. 

The  number  corresponding  to  the  mantissa  8602  is  7400. 
The  number  corresponding  to  the  mantissa  8698  is  7410. 
The  difference  between  these  numbers  is  10, 
and  7400  +  j  of  10  =  7408. 

Therefore,  the  number  required  is  74,080.  Ans. 

6.  Find  antilog  1.0214. 

The  number  corresponding  to  the  mantissa  9212  is  8340. 
The  number  corresponding  to  the  mantissa  9217  is  8350. 
The  difference  between  these  numbers  is  10, 

and  8340  +  |  of  10  =  8344. 

Therefore,  the  number  required  is  83.44.  Ans, 

7.  Find  antilog  2.0800. 

The  number  corresponding  to  the  mantissa  9850  is  9660. 
Therefore,  the  number  required  is  966.  Ans. 

8.  Find  antilog  4.5388. 

The  number  corresponding  to  the  mantissa  6378  is  3450. 
The  number  corresponding  to  the  mantissa  5391  is  3460. 
The  difference  between  these  numbers  is  10, 
and  3450  +  }S  of  10  =  3458. 

Therefore,  the  number  required  is  34,580.  Afis, 

9.  Find  antilog  0.8550. 

The  number  corresponding  to  the  mantissa  8649  is  7160. 
The  number  corresponding  to  the  mantissa  8666  is  7170. 
The  difference  between  these  numbers  is  10, 
and  7160  +  J  of  10  =  7162. 

Therefore,  the  number  required  is  7.162.  Ans. 
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10.  Find  antilog  9.9002  -  10. 

The  number  corresponding  to  the  mantissa  0001  is  0080. 
The  number  corresponding  to  the  mantissa  0006  is  0000. 
The  difference  between  these  numbers  is  10, 
and  0080  +  i  of  10  =  0082. 

Therefore,  the  number  required  is  0.0082.  Ans. 

11.  Fmd  antilog  7.0016  -  10. 

The  number  corresponding  to  the  mantissa  0000  is  1000. 
The  number  corresponding  to  the  mantissa  0043  is  1010. 
The  difference  between  these  numbers  is  10, 
and  1000  -\-iiotlO  =  1004. 

Therefore,  the  number  required  is  0.001004.  Ana. 

12.  FindantilpgO.2618-10. 

The  number  corresponding  to  the  mantissa  2601  is  1820. 
The  number  corresponding  to  the  mantissa  2625  is  1830. 
The  difference  between  these  numbers  is  10, 
and  1820  +  }}  of  10  =  1827. 

Therefore,  the  number  required  is  0.1827.  Ans, 

13.  Find  antilog  8.7324  -  10. 

The  number  corresponding  to  the  mantissa  7324  is  5400. 
Therefore,  the  number  required  is  0.054.  Ans. 

14.  Find  antilog  0.5555  -  10. 

The  number  corresponding  to  the  mantissa  5551  is  3500. 
The  number  corresponding  to  the  mantissa  5563  is  3600. 
The  difference  between  these  numbers  is  10, 
and  3500  +  ^  of  10  =  3503. 

Therefore,  the  number  required  is  0.3503.  Ans, 

15.  Find  antilog  6.0216  -  10. 

The  number  corresponding  to  the  mantissa  0212  is  1050. 
The  number  corresponding  to  the  mantissa  0253  is  1060. 
The  difference  between  these  numbers  is  10, 
and  1050  +  ^  of  10  =  1051. 

Therefore,  the  number  required  is  0.0001051.  Aru. 

16.  Find  antilog  7.0080  -  10. 

The  number  corresponding  to  the  mantissa  0043  is  1010. 
The  nimiber  corresponding  to  the  mantissa  0086  is  1020. 
The  difference  between  these  numbers  is  10, 
and  1010  +  }}  of  10  =  1010. 

Therefore,  the  number  required  is  0.001010.  An.9. 
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17.  Find  antUog  8.2361  -  10. 

The  namber  corresponding  to  the  mantissa  2355  is  1720. 
The  number  corresponding  to  the  mantissa  2380  is  1730. 
The  difference  between  these  nnmbers  is  10, 
and  1720  +  A  of  10  =  1722. 

Therefore,  the  number  required  is  0.01722.  Ans, 

18.  Find  antilog  9.4513  -  10. 

The  number  corresponding  to  the  mantissa  4502  is  2820. 
The  number  corresponding  to  the  mantissa  4518  is  2830. 
The  difference  between  these  numbers  is  10, 
and  2820  +  ff  of  10  =  2827. 

Therefore,  the  number  required  is  0.2827.  Ans, 

Exercise  153.    Page  353. 

1.  Find  by  logarithms  the  value  of  048.22  x  0.4387. 

log  948.22  =  2.9769 

log  0.4387  =  9.6422  ~  10 

2.6191  =  log  416.  An9. 

2.  Find  by  logarithms  the  value  of  1.9704  x  0.0786. 

log   1.9704=0.2946 

log  0.0786  =  8.8964  -  10 

9.1900  -  10  =  log  0.1549.  Ans. 

3.  Find  by  logarithms  the  value  of  380J25  x  0.00673. 

log  380.25  =  2.6801 

log 0.00673  =  7.8280  -  10 

0.4081  =  log 2.559.  Ans. 

4.  Find  by  logarithms  the  value  of  270.06  x  0.0087. 

log  270.06  =  2.4315 

log   0.0087  =  7.9395  -  10 

0.3710         =  log  2.349.  Ans. 

5.  Find  by  logarithms  the  value  of  11.163  x  0.3333. 

log  11.163  =  1.0478 

log  0.3333  =  9.6228  -  10 

0.5706  =  log  3.721.  Ans. 

6.  Find  by  logarithms  the  value  of  777.78  x  0.0787. 

log  777.78  =  2.8909 

log  0.0787  =  8.8960  ~  10 

1.7869  =log61.21.  Ans. 
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7.  Find  by  logarithms  the  value  of  216.21  x  0.76312. 

log  216.21  =  2.3349 

log  0.76312  =  9.8826  -  10 

2.2176  =  log  165.  Ans, 

8.  Find  by  logarithms  the  value  of  0.56127  x  1.2312. 

Iog0.66127  =  9.7492 -10 
log   1.2312  =  0.0903 

9.8395  -  10  =  log  0.691.  Ans. 

9.  Find  by  logarithms  the  value  of  0.86311  x  56.371. 

Iog0.86311  =  9.9361 -10 
log   56.371  =  1.7511 

1.6872  =  log  48. 67.  Ans, 

10.  Find  by  logarithms  the  value  of  59.795  x  0.7955. 

log  59.795  =  1.7767 

log  0.7955  =  9.9007  -  10 

1.6774  =  log  47. 58.  Ans. 

11.  Find  by  logarithms  the  value  of  2.6537  x  0.2313. 

log  2.6537  =  0.4238 

log  0.2313  =  9.3642  -  10 

9.7880  -  10  =  log  0.6137.  Ans. 

12.  Fmd  by  logarithms  the  value  of  37.587  x  12.371. 

log  37.587  =  1.5750 
log   12.371  =  1.0924 

2.6674  =  log  464.9.  Ans. 

13.  Find  by  logarithms  the  value  of  89.313  x  2.3781. 

log  89.313  =  1.9510 
log  2.3781  =  0.3762 

2.3272  =  log  212.4.  Ans, 

14.  Find  by  logarithms  the  value  of  9.1765  x  0.089. 

log  9.1765  =  0.9627 

log     0.089  =  8.9494  -  10 

9.9121  -  10  =  log  0.8168.  Ans, 
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15.   Find  bjloganthcs  the  Tiloe  of  4TS6x  5  4187  xOinsiSxOjBSa^ 
log  4796       =  3-6r» 
k/e  5.41*7    =0.7:5» 
log  0.(w2l9  =  7.$5So  -  10 
log0-ft^>2    =  9.fc?71  -  10 

1.6^1^  =k)s4SJ»l.  ^] 


16.  Find  by  losarithms  the  Tiloe  of  3.1416  x  7.77  x  184  x  0.01865. 

log  3.1416  =0.4»71 
log  7.77  =  0.^^04 
log  1^  =  2.261^ 
log  0.01865  =  8.2707  -  10 

l.ieiO  =  log  83.76.  Atu. 

17.  Find  bj  logarithms  the  valae  of  0.7854  x  129.6x63.45  x  0.0021. 

log  0.7854  =  9.8»51  -  10 
log  121^.6    =2.1126 
log  63.45    =1.8025 


log  0.0021  =  7.3222  - 10 
1.1324 


=  log  13.57.  A  US, 


18.  Find  by  logarithms  the  valae  of  1842.65  x  9.876  x  0.843  x  0.0365. 

log  1842.05  =  3.2654 
log  9.876     =  0.9946 
log  0.843      =  9.9258  -  10 
log  0.0265    =  8.4232  -  10 

2.6090  =  log  406.6.  An9, 

19.  Find  by  logarithms  the  value  of  12.48  x  44.63  x  32.78  x  0.004587. 

log  12.48  =  1.0962 
log  44.63  =1.6496 
log  32.78  =1.5156 
log  0.004587  =  7.6616-10 

1.9229         =  log  83.74.  Ans, 

20.  Find  by  logarithms  the  value  of  0.9876  x  0.8765  x  0. 7654  x  0.6543. 

log  0.9876  =9.9946 -10 
log  0.8765  =  9.9428 -10 
log  0.7664  =  9.8839 -10 
log  0.6543  =  9.8158  -  10 

9.6371-10  =  log  0.4336.  Am. 
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Exercise  154.    Page  354. 

1.  Find  by  logarithms  the  valae  of  6.06*. 

log  6.06  =  0.7042 

3 

2.1126  =  log  129.6.  Am. 

2.  Find  by  logarithms  the  value  of  2.501^. 

log  2.601  =  0.3981 

6 

1.9906  =  log  97.84.  An8. 

3.  Find  by  logarithms  the  valae  of  1.716^ 

log  1.716  =  0.2346 

7 

1.6416  =  log  43.8.  Ans. 

4.  Find  by  logarithms  the  value  of  1.1 78^*^. 

log  1.178  =  0.0712 

10 

0.7120         =  log  5.163.  Ana. 

5.  Find  by  logarithms  the  value  of  7.6821«. 

log  7.6821  =  0.8856 

•  6 

6.3130  =  log  205,600.  Aiis. 

6.  Find  by  logarithms  the  value  of  0.7686^. 

log  0.7686  =  9.8867  - 10 

6 
9.3142  -  10  =  log  0.2061.  Ana. 

7.  Findby  logarithms  the  value  of  O.gOlR 

log  0.9611  =  9.9828  -  10 

8 
9.8624  -  10  =  log  0.7285.  Ans, 

8.  Find  by  logarithms  the  value  of  0.0231^. 

log  0.0231  =  8.3636  -  10 

2 
6.7272  -  10  =  log  0.0005336,  Atw, 
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9.   Find  by  logarithms  the  value  of  0.8567*. 

log  0.8567  =  9.9329  - 10 

8 
9.7987  -  10  =  log  0.629.   Ans. 

10.  Find  by  logarithms  the  value  of  0.5438*. 
log  0.5438  =  9.7354 -10 


8.6770  -  10  =  log  0.04768.   Ans. 

11.  Find  by  logarithms  the  value  of  2.861415*. 
log  2.861415  =0.4566 


1.8264  =  log  67.05.  Ans, 

12.  Find  by  logarithms  the  value  of  3.79125<. 

log  3.79125  =  0.5788 

6 


3.4728  =  log  2970.  Ans. 

13.   Find  by  logarithms  the  value  of  0.021875*. 
log  0.021875  =  8.3399  -  10 


1.6995  - 10  =  log  0.00000OOO60O6.  Ans. 
14.   Find  by  logarithms  the  value  of  0.87 152?. 
log  0.87162  =  9.9403 -10 


9.5821  -  10  =  log  0.382.  Ans. 

19.   Find  by  logarithms  the  value  of  0.95956*. 

log  0.96956  =  9.9821  -  10 

8 


9.8668  -  10  =  log  0.7192.  Ana, 


Exercise  155.    Page  355. 


1.   Find  by  logarithms  the  value 

of  13*. 

log  13  =  1.1139 

311.1139 


0.3713 
=  log  2. 351.  An$. 


2.   Find  by  logarithms  the  vahxe 
of  29*. 

log  29=  1.4624 

511.4624 


0.2925 
=  log  1.961.  Ah8, 


teachers'  edition. 


603 


3.  Fi  nd  by  logarithms  the  value 

of  471*. 

log  471  =2.6730 
4 12.6730 
0.6083 
=  log  4.660.  Ans. 

4.  Find  by  logarithms  the  value 

of  288*. 

log  288  =  2.4694 
612.4604 


0.4099 

=  log  2. 67.  Ans. 

5.  Fmd  by  logarithms  the  value 
of  1019* 

log  1019  =  3.0082 

713.0082 


0.4297 
=  log  2.689.  An9. 

6.  Find  by  logari  thms  the  value 

of  1281*. 

log  1281  =3.1076 
813.1076 


0.3884 
=  log  2.446.  Am, 

7.  Find  by  logarithms  the  value 

of  1862*. 

log  1862  =  3.2700 
913.2700 


0.3633 
=  log  2.308.  An8. 

8.  Find  by  logarith  ms  the  value 
of  879^ 

log  879  =  2.9440 
10 1 2. 9440 
U.2944 
=  log  1.97.  An8, 


9.   Find    by   logarithms   the 

value  of  0.609*. 

log  0.609=    9.7846-10 
30.         -  30 


4  39.7846-40 


9.9462  -  10 
=  log  0.8834.  Ans, 

10.   Find   by   logarithms    the 

value  of  0.8716*. 

log  0.8716=    9.9403-10 
40.  -  40 


6  49.9403  -  60 


9.9881  -  10 
=  log  0.973.  Ans, 

11.   Find   by   logarithms    the 
value  of  0.021641*. 

log  0.021641=   8.3363-10 

60.  -60 


6  68.3353  -  60 


9.7226  -  10 
=  log  0.628.  Ans, 

12.   Find    by   logarithms    the 

value  of  0.9825*. 

log  0.9825=    9.9924^10 
60.         -60 


7  69.9924  -  70 


9.9989  -  10 
=  log  0.9976.  Ans. 

13.   Find   by  logarithms    the 

value  of  0.42184*. 

log  0.42184=    9.6261-10 
70.         -  70 

8179.6261  -80 


9.9631  -  10 
=  log  0.8976.  AnA, 
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14.   Find   by   logarithms   the 
value  of  0.02187*. 

log  0.02187=    8.3398-10 
80.         -80 


0  88.3398  -  90 


9.8156  -  10 
=  log  0.6539.  Aiis. 


15.   Find    by   logarithms   the 
value  of  93. 73*. 

log93.73  =  1.9719 
211.9719 


0.9860 
=  log  9. 683.  Ans. 


16.   Find    by   logarithms   the 
value  of  21.97*. 

log21.97  =  1.3418 

5 

6 1 6. 7000 
1.1182 
=  log  13. 13.  Afi8. 


17.   Find   by    logarithms   the 
value  of  7.9357. 

log  7.935  =  0.8996 

6 

7 1 4.4980 
0.6426 
=  log 4.391.  Ans. 


18.   Find    by    logarithms    the 
value  of  0.816*. 


Iog0.815  =  9.9112-  10 

3 
9.7336-10 
30.  -30 


4  39.7336-40 


9.9334  -  10 
=  log  0.8578.  Ans. 


19.  Find    by    logarithms   the 
value  of  2.8146^. 

log2.8145  =  0.4494 

2 


3  0.8988 


0.2996 
=  log  1.993.  Ans, 


20.   Find   by    logarithms   the 
value  of  0.04165^. 

Iog0.04165  =  8.6196-    10 

9 
7.6764  -    10 
1.S0.  -  130 


14  137.5764  -  140 


9.8269  -    10 
=  log  0.6713.  Ans. 


21.   Find   by    logarithms   the 
value  of  4,616.298^ 

log  4,516,298  =6.6548 
15 16.6548 
0.4437 
=  log  2.778.  Ans. 
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Ezerdae  156.    Page  397. 


1.   Find    by    logarithms    the 
66.407 


▼alue  of 


13.045 


log66.407  =  1.7513 
colog  13.045  =  8.8846  -  10 

0.6359 
=  log  4.324.  Ans. 


2.  Find    by    logarithms    the 

value  of  ?5L2?. 
3079.8 

log  857.06  =  2.9330 
colog3079.8  =  6.5114 -10 

9.4444  -  10 
=  log  0.2783.  Ans. 

3.  Find    by    logarithms    the 
0.9387 


value  of 


598.6 


log0.9387  =  9.9726 -10 
colog   598.6  =  7.2229-10 

7.1955-10 
=  log  0.001569.  Ans. 

4.  Find    by    logarithms    the 
3069 


value  of 


0.7891 


log    3069  =  3.4870 
colog0.7891=  0.1028 

3.5898 
=  log  3889.  Ans. 

5.   Find    by    logarithms    the 
75.46  X  0.0765 


value  of 


93.08  X  98.071 


log   75.46  =  1.8777 

log0.0765  =  8.8837 -10 

colog  93.08  =  8.0312  -  10 

colog  98.071  =  8.0084  -  10 

6.8010  -  10 

=  log  0.0006324.  Ans. 

6.  Find    by    logarithms    the 
value  of  08  x  537  x  0.0079, 

67309  x  0.0947 

log        98  =  1.9912  • 
log      537  =  2.7300 
log0.0079  =  7.8976-  10 
colog  67309  =  5.1719-10 
colog  0.0947  =  1.0237 

8.8144  -  10 
=  log  0.06523.  Ans. 

7.  Find    by    logarithms    the 
value  of  3H  x  7.18  x  8132, 

519  X  827  X  3.215 

log    314  =  2.4969 
log   7.18  =  0.8561 
log  8132  =  3.9102 
colog    519  =  7.2848  -  10 
colog     827  =  7.0826  -  10 
colog  3.215  =  9.4928  -  10 
1.1233 
=  log  13.28.  Ans. 

8.  Find    by    logarithms    the 
value  of  212  x  2.16  x  80()2. 

636  X  361  X  7.266 

log    212  =  2.3263 

log   2.16  =  0.3346 

log  8002  =  3.9032 

colog     6.36  =  7.2708  -  10 

colog    351  =  7.4547  -  10 

colog  7.256  =  9.1.393  -  10 

0.4288 
=  log  2.684.  Ats.%. 
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9.   Find   by   logarithms   the 
value  of  (H)*. 

logei  =  1.7863 
colog73  =  8.1367  -10 

9.9220  -  10 
4 


9.6880  -  10 
=  log  0.4876.  Arts. 

10.   Find    by    logarithms   the 
value  of  (H)». 

logl3  =  1.1139 
colog71  =  8.1487 -10 

9.2626  -  10 
3 


7.7878-10 
=  log  0.006134.  Ans. 

11.   Find   by   logarithms   the 
value  of  (5y\)2. 

Iog60=  1.7782 
colog  11  =  8.9586 -10 

0.7308 
2 


1.4736 

=  log  29. 76.  Ans. 

12.   Find    by   logarithms   the 
value  of  (4/r)'. 

logl28  =  2.1072 
colog  31  =  8.6086  -  10 

0.6168 
3 


13.   Find    by    logarithms  the 

value  of  (H^)*- 

log412  =  2.6149 
colog617=:  7.2097-  10 

9.8246  -  10 
5 


9.1230  -  10 
=  log  0.1327.  Ant, 

14.  Find    by    logarithms  the 
value  of  (If)'. 

log83  =  1.9191 
colog97  =  8.0132  -  10 

9.9323  - 10 
8 


9.4584  -  10 
=  log0.2873.  Ans. 

15.   Find   by    logarithms  the 
value  of  (JJJ)«. 

Iog507  =  2.7050 
colog 622  =  7.2062  -  10 

9.9112  -  10 
3 


1.8474 

=  log  70.37.  Ans. 


9.7336  -  10 
=  log  0.5415.  Am. 

16.   Find   by    logarithms  the 
value  of  (HH)'- 

log  1741  =3.2408 
colog  1816  =  6.7409  -  10 

9.9817  -  10 
8 


9.8636  -  10 
=  logO.7138.  Am. 
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17.  Find    by    logarithms   the 
value  of 

19.268  X  3.1416x812.72 
716.4  X  8.002  X  21.466  * 

logl9.258  =  1.2846 
log3.1416  =  0.4971 
log812.72  =  2.9100 
colog  716.4  =  7.1449-10 
colog  8.002  =  9.0968  -  10 
colog  21.466  =  8.6683  -  10 

9.6017  -  10 
=  log  0.3996.  Ans. 

18.  Find    by    logarithms   the 
value  of 

2018  X  0.00261  X  1728 
1412  X  0.0966  X  0.08621* 


log      2018 

log  0.00261 

log      1728 

colog      1412 

colog  0.0966 

colog  0.08621 


3.3060 
7.4166 
3.2376 
6.8502 
1.0166 
1.0644 


10 
10 


2.8892 
=  log  774.8.  Ans. 

19.   Find   by    logarithms   the 
value  of 

44816  X  17.265  x  181 
28754  X  1.2871  x  206.45* 

log  44816  =  4.6514 
log  17.265  =  1.2371 
log       181  =  2.2577 
colog  28754  =  6.5413  ~  10 
colog  1.2871  =  9.8904  -  10 
colog  206.46  =  7.6852  -  10 

1.2631 
=  log  18.33.  Am. 


20.   Find   by   logarithms   the 
value  of 

216.1  X  6280  X  144.2 
187.42  X  4622.6  x  156.8* 

log   216.1  =  2.3347 

log     6280  =  3.7226 

log    144.2  =  2.1690 
colog  187.42  =  7.7271  -  10 
colog  4622.6  =  6.3351  -  10 
colog    166.8  =  7.8047-10 

0.0832 
=  log  1.211.  Am. 

21. '  Find   by    logarithms   the 
value  of 

6982.66  X  0.02987  X  0.9852 
42.875  X  34.62  x  28.47 

log  6982.55  =  3.7769 

log  0.02987  =  8.4753  -  10 

log   0.9852  =  9.9935  -  10 

colog    42.875  =  8.3078-10 

colog     34.62  =  8.4607  -  10 

colog     28.47=8.6456-10 

7.6198  -  10 
=  log  0.004167.  Am. 

22.   Find   by   logarithms    the 
value  of 

14.718  X  48.67  x  96.542 
2746.2  X  0.0407x2.1876* 

log  14.718  =  1.1678 

log    48.67  =  1.6872 

log  9(J.642  =  1.9847 

colog  2746.2  =  6.6613  -  10 

colog  0.0467  =  1.3307 

colog  2.1876  =  9.6601  -  10 

2.3918 
=  10^246.^.  Axv%. 
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23.  Find   by   logarithms   the 
value  of 


i 


83.26  X  4267  x  0.008676 
0.0827  X  687.5  x  0.006003* 


log       83.25 

log         4267 

log  0.008676 

colog     0.0327 

colog       687.5 

colog  0.005003 


1.9204 
3.6301 
7.9333 
1.4866 
7.1627 
2.3008 


10 
10 


2  4.4328 


2.2164 
=  log  164.6.  Ans. 

24.   Find   by  logarithms   the 
value  of 

l4.163«  X  17.74*  X  0.7183* 

^3.0132  X  34.34  x  0.08137* 

log      4.1632  =  1.2388 
log      17.74*  =  4.9960 

log  0.7183*  =  9.9282  -  10 
colog  3.0132  _.  9.0420  -  10 
colog       34.34  =  8.4642  -  10 

colog  0.08137*  =  0.6447 

314.2139 


1.4046 
=  log  26.39.  Ans. 

25.   Find    by  logarithms   the 
value  of 


.7132  X  9.246  X  0.54772 


^76.93  X  0.000173*  x  0.01 

log  0.7132  =  9.8632-  10 

log  9.246  =  0.9669 

log  0.64772  =  9.4772  -  10 

colog  76.93  =  8.1139-10 

colog  0.000173*  =  1.2640 
colog  0.01  =  2.0000 

4 


1.6642 


0.4161 
=  log  2.607.  Ans. 


26.  Find   by    logarithms  the 
value  of 


*  /?5: 

V  7. 


022  X  0.002753  x  97.98* 


298  X  0.04764  x  8.1662 


log      66.022  =  8.6260 
log  0.002763  =  7.4398-10 

log  97.98*  =  0.9956 
colog       7.298  =  9. 1368  - 10 

colog  0.04754  =  1.3229 
colog      8. 1562  =  8. 1770  - 10 


5  0.6981 


0.1396 


=  log  1.379.  Anf. 


27.   Find    by    logarithms   the 
value  of 


792  X  0.00766  X  0.4648* 


el23.792 
^  4723* 


X  0.6571  X  0.8246 


log    23.792 
log  0.00766 

log  0.4648* 

colog     4723* 
colog    0.6571 

colog  0.8246* 


:  2.7528 

=  7.8785-10 

=  9.8891-10 

=  8.1629-10 
=  0.1823 

=  0.0209 

8.8865-10 
50.         -60 


6  58.8865-60 


9.8144-10 


=  log  0.6523.  Ant, 
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I.   Find    by   logarithmfl   the 
valae  of 


i 


.6012  X  0.6012*  X  0.6012* 
0.6926  X  0.5926*  x  0.6926* 

log    0.6012  =  9.7790-10 

log  0.6012*  =  9.8896-10 

log  0.6012*  =  9.9263-10 

colog   0.5926=0.2272 

colog  0.5926*  =0.1136 

colog  0.5926*  =0.0757 
710.0113 


0.0016 
=  log  1.004.   Ati8. 


29.   Find   by   logarithms   the 
value  of 


CM 
0. 


03214  X  3.718«  X 


06142  X  0.4728*  x 


0.07824*\* 
X  1.239»  J 


log   0.03214  =  8.5071-10 
log      3.7188  =  1.7109 
log  0.07824*  =  9.4467-10 
colog   0.06142  =  1.2888 
colog   0.4728*  =  0.1626 
colog      1.239*  =  9.7207  - 10 

0.8368 
3 


4  2.6101 


0.6276 
=  log  4.242.  Ans. 


30.   Find    by    logarithms    the 
value  of 

/0.07986  X  0.7665*  x  0.6567*\^ 
\0.06897  X  0.5777*  x  0.06698«y 

log   0.07986  =  8.9023-10 
log   0.7666*  =  9.9594-10 
log   0.6657*  =  9.9150-10 
colog   0.06897  =  1.1614 
colog   0.6777*  =  0.0794 
colog  0.056982  =  2.4886 

2.6061 
3 


7  7.5183 


1.0740 
=  log  11.86.  Ans. 


) 


31.   Find   by   logarithms   the 
value  of 

0.07643  x  0.7689*  x  0.8965g\^ 
,0.06987  X  0.07986*  x  0.9867* 

log  0.07643  =8.8776-10 
log  0.7689*  =  9.9429-10 
log  0.89652  =9.9052-10 
colog  0.06987  =  1.1667 
colog0.07986*  =  0.6488 
colog  0.9867*  =  O.OaSO 

0.4341 
5 


6  2.1705 


0.3618 
=  lo^^.SlC\V.    As\A, 
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Ezerciae  157.    Page  360. 


1.  Find  the  compound  interest 
on  $  1280  for  7  years  at  4}  %. 

A  =  1280  X  1.045^ 

log    1280  =  3.1072 

log  1.045T  =  0.1^^37 

3.2409 

=  log  1742. 

$  1742 -$  1280  =  $  402.  Ans, 

2.  Find  the  compound  interest 
on  .$  2645  for  5  years  at  3}  %. 

A  =  2646  X  1.035*. 

log    2645  =  3.4224 

log  1.035*  =  0.0745 

3.4969 

=  log  3140. 

$3140  -  $2645  =  8495.  Ans. 

3.  Find  the  amount  of  $  848  for 
6  years  at  5  %  compound  interest. 

^  =  848  X  1.056. 
log    848  =  2.9284 
log  1.05»  =  0.1272 
3.0556 
=  log  1137. 

$1137.  Ans. 

4.  Find  the  amount  of  $3600 
for  6  years  at  6J%  compound 
interest. 

-4  =  3600  X  1.055*. 

log    3600  =  3.5563 

log  1.055*  =  0.1105 

3.6728 

=  log  4708. 

$4708.  Ans. 


5.  What  principal  will  amount 
to  $720  in  4  years  at  6%  com- 
pound interest  ? 

720  =  P  X  1.04«. 

...  P=^?5-. 
1.04« 

log    720  =  2.8573 

colog  1.046  =  9.8960  -  10 

2.7553 

=  log  569.3. 

$669.30.  Ans. 

6.  What  principal  will  amount 
to  $1640  in  6  years  at  3%  com- 
pound interest  ? 

1640=  Px  1.03«. 

.    p^  1640 

1.03*' 
log  1640  =  3.2148 

colog  1.036  =  9.9232  -  10 

3.1380 

=  log  1374. 

$1374.  Ans. 

7.  At  what  rate  of  interest  will 
$648  amount  to  $788.20  in  5  years 
at  compound  interest  ? 

788.20  =  648  x  (1  +  r)*. 
788.20 


.-.  (1  +  r)*  = 


648 


and 


i+r=^: 


788.20 
648 


log  788.20  =  2.8966 


colog 


648  =  7,1884-10 

5 


0.0850 


0.0170 
=  log  1.04. 

Theref  ore,  the  required  rate  of 
interest  is  4%.  Ans. 
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8.  At  what  rate  of  interest  will 
$2415  amount  to  9  3237  in  6  years 
at  compound  interest  ? 

3237  =  2415  x  (1  +  r)«. 

3237 


/.  (H-r)e  = 


2415' 


and 


1  +  r 


3237 


2416 

log  3237  =  3.6101 
colog  2416  =  6.6171  -  10 
610.1272 


0.0212 
=  log  1.05. 

Therefore,  the  required  rate  of 
interest  is  5%.  Ana. 

9.  In  what  time  at  4|  %  com- 
pound interest  will  ^  1265  amount 
to  9 1576  ? 

log  1676=log  1265+nxlog  1.046, 
n  X  log  1.046=log  1676+colog  1266. 


„  -  log  1676  +  colog  1266 
log  1.045 

3.1976-1-6.8979-10 


0.0956 


0.0191 
=  6. 


0.0191 
The  required  time  is  6  years.  Ana. 

10.  In  what  time  at  6  %  com- 
pound interest  will  ^  1845  amount 
to92413? 

log  2413  =  log  1846  -f  n  x  log  1.06, 

n  X  log  1.06=log  2413-l-colog  1846. 

^  _  log  2413  H-  colog  1845 
log  1.05 

_3.3826  + 6.7340 -10 
0.0212 

0.1166        e  At\-o 

=  — =  5.49o3. 

0.0212 

6.4963  yr. = 6  yr.  5  mo.  28  dy .  Ana. 


Exerclfle  158.    Page  363. 

1.  A  man  deposits  $  60  in  a  savings  bank,  and  draws  out  his  whole 
account  at  the  end  of  8  years,  with  4%  compound  interest.  What 
amount  does  he  receive  ? 

The  amount  of  $  1  for  8  yr.  at  4%  is  ^  1.36867. 

$1.36867 
60 


982.11420 


$82.11.  Ana. 


2.   What  will  $100  amount  to  in  7  years  with  interest  at  8%  per 
annum,  compounded  semi-annually  ? 

The  amount  of  $  1  for  14  yr.  at  4%  is  $  1.73168. 

$1.73168 
100 


173.16800 


$173.17.  Ana. 
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3.  In  how  many  years  will  a  sum  of  money  double  itself  at  6%, 
compounded  annually  ? 

By  the  table,  in  a  little  less  than  12  yr.  Ans. 

4.  In  how  many  years  will  a  sum  pi  money  treble  itself  at  6%, 
compounded  annually  ? 

By  the  table,  in  a  little  less  than  19  yr.  Ans, 

5.  In  how  many  years  will  $  87  amount  to  ^  99  at  3  %,  compounded 
annually  ? 

Since  $  87  amounts  to  $  99,  $  1  amounts  to  ^  )f  =  ^  1. 13703.     By  the 
table,  9  1  will  in  4  yr.  at  3%  amount  to  ^  1.12551. 
Hence,  the  required  time  is  a  little  more  than  4  yr.  Ans, 

6.  In  how  many  years  will  ^100  amount  to  $175  at  4%,  com- 
pounded annually  ? 

Since  8 100  araounte  to  $  176,  $  1  amounts  to  $  fJJ  =  1 1.76000.     By 
the  Uble,  $  1  will  in  14  yr.  at  4%  amount  to  $1.73168. 
Hence,  the  required  time  is  a  little  more  than  14  yr.  Ans. 

7.  At  what  rate  per  cent  will  a  sum  of  money  double  itself  in  12 
years,  compound  interest  ? 

$1  will  in  12  yr.  amount  to  $2.  By  the  table,  $1  will  in  12  yr.  at 
6%  amount  to  1^2.01220.  Hence,  the  required  rate  is  6%,  nearly.  Ans, 

8.  At  what  rate  will  a  sum  of  money  treble  itself  in  19  years, 
compound  interest? 

$1  will  in  19  yr.  amount  to  $3.  By  the  table,  $1  will  in  19  yr.  at 
6%  amount  to  $3.02560.    Hence,  the  required  rate  is  6%,  nearly.  Ans. 

9.  At  what  rate  will  $80  at  compound  interest  amount  to  $110  in 
8  years  ? 

Since  $80  amounts  to  $110,  $1  amounts  to  $^  =  $1.37500.  By 
the  table,  $  1  will  in  8  yr.  at  4%  amount  to  $  1.36857.  Hence,  the  re- 
quired rate  is  4%,  nearly.  Ans, 

10.  What  sum  must  be  invested  at  5%,  compound  interest,  to 
amount  to  $  1200  in  7  years  ? 

The  amount  of  $  1  for  7  yr.  at  5%  is  $  1.40710.   Since  $1.40710  is  the 

amount  of  $  1,  $1200  is  the  amount  of  $    ^^^    =  $852.83.  A%is. 

1.40710 
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11.    What  sum  must  be  invested  at  4%,  compound  interest,  to 
amount  to  ^2000  in  10  years  ?    To  amount  to  1^5000  in  8  years  ? 

The  amount  of  ^  I  for  10  yr.  at  4%  is  9 1.48024.     Since  $  1.48024  is 

the  amount  of  $  1,  |>2000  is  the  amount  of  $    ^^"^    =  ^  1351.13.  Ans, 

1.48024 

The  amount  of  $1  for  8  yr.  at  4%  is  ^  1.36867.     Since  $  1.36857  is 

the  amount  of  $  1,  ^5000  is  tlie  amount  of  |    ^^^    =  ^3653.45.  Ans, 

1.36857 


12.  At  what  rate  compound  interest  will  $462.50  yield  $277.08 
interest  in  12  years  ? 

The  amount  of  $462.60  for  12  yr.  is  $462.50  +  $277.98  =  $740.48. 
Since  the  amount  of    $462.50    is   $740.48,   the   amount  of    $1    is 

$7i?i?=  $1.60103.    By  the  table,  $1  will  in  12  yr.  at  4%  amount 
462.60  J  fo 

to  $  1.60103.    Hence,  the  required  rate  is  4%.  Ans. 

13.  What  principal  will  in  10  years  at  6%  amount  to  $3612.22, 
interest  being  compounded  semi-annually  ? 

The  amount  of  $1  for  20  yr.  at  3%  is  $  1.80611.    Since  $1.80611  is 

the  amount  of  $  1,  $3612.22  is  the  amount  of  $^!llfiff  =  $2000.  Ans. 

1.80611 


14.  In  what  time  at  5%  will  $  1260  amount  to  $2000,  interest  being 
compounded  semi-annually  ? 

Since  $1250  amounts  to  $2000,  $1  amounts  to  ${$$g  =  $1.60000. 
By  the  table,  $1  at  2^%  will  in  10  yr.  amount  to  $1.59865.  Hence, 
the  required  time  is  nearly  19  half  years,  or  9}  years,  nearly.  Ans. 

19.  At  what  rate  per  annum  will  $500  amount  to  $779.83  in  9 
years,  interest  being  compounded  semi-annually  ? 

Since  $600  amounts  to  $779.83,  $1  amounts  to  $-^-^^!-:^  =  $  1.66966. 

V  1  ▼  500 

By  the  table,  $1  will  in  18  yr.  at  2|%  amount  to  $1.66966.     Hence, 
the  required  rate  is  2J%  semi-annually,  or  6  %  annually.    6%.  Ans. 
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Bzercifle  159.    Page  366. 


1.  Find  the  present  value  of  an 
annuity  of  $:500  for  6  years,  if 
money  is  worth  5%. 

0.05         1.05* 

log  1.05  =  0.0212 

6 


0.1272  =  log  1.34. 
.  p^30q  ^0..'^4 


0.05      1.34 

log  300  =2.4771 
log0.34=  9.5315 -10 
colog0.05=  1.3010 
colog  1.34  =  0.8728  -  10 


3.1824  =  log  1522. 
81522.  Ans. 


2.  Find  the  present  value  of 
an  annuity  of  $000  for  4  years, 
if  money  is  worth  5J  %. 

_  600^  ^  1.055^-  1 
~  0.055         1.0.">5* 

log  1.055  =  0.0233 

4 


0.01)32=  log  1.239. 

„^  GOO    ^  0.239 
0.055      1.239* 

log  000     =2.7782 
log0.2:U)  =  9..3784  -  10 
colog0.055  =  l.2:>9<> 
CDlog  1.239  =  9.m)r»8  -  10 

3,3230  =  log  2 104. 
$2104.  Ans. 


3.  Find  the  present  value  of 
an  annuity  of  $800  for  5  years, 
if  money  is  worth  6%. 

p^  800  ^  1.06* -1 


0.06         1.00* 

log  1.06  =  0.0253 

5 


0.1265  =  log  1.338. 

.    p^800  ^  0.338 
0.06      l.3;i8' 

log  800     =2.9031 
log0.338  =  9.5289-  10 
cologO.06    =1.2218 
colog  1.338  =  9.8735  -  10 

3.5273  =  log  3368. 
$3368.  Am. 

4.  Find  the  present  value  of  a 
perpetual  scholarship  of  $900,  if 
money  is  worth  3  J  %. 

p_   900 
0.035" 

log  900     =2.9642 
colog  0.035=  1.4559 

4.4101  =  log  25,710. 
125,710.  Ans. 

5.  Find  the  present  value  of  a 
perpetual  fellowship  of  $  3200,  if 
money  is  worth  4  J  %. 

p^  3200 
0.0426* 

log  3200    =3.5051 
colog0.0425  =  1.3716 

4.8767=  log  75,280. 
•  75,280.  Am. 


TEACHERS'   EDITION. 


615 


6.  What  is  the  value  of  a  sink- 
ing fund,  if  9  25,000  is  set  apart 
yearly  for  7  years  at  4 J  %  com- 
pound interest  ? 

._  25000  X  (1.045T-.1) 
0.045 

log  1.045  =  0.0191 

7 


.-.  A  = 


0.1337=  log  1.361. 

25000  X  0.361 
0.045 


log26000  =  4.3979 
log  0.361  =9.5575-10 
colog  0.045  =1.3468 

5.3022 

=log  200,500. 
$200,500.  Ans. 


7.  What  is  the  value  of  a  sink- 
ing fund,  if  $18,000  is  set  apart 
yearly  for  5  years  at  3}%  com- 
pound interest  ? 

^,18000  X  (1.035^-1) 
0.035 

log  1.035  =  0.0149 

5 


.-.  A  = 


0.0745  =  log  1.187. 

18000  X  0.187 
0.035 


log  18000  =  4.2553 
log  0.187  =9.2718-  10 
colog  0.035  =1.4559 

4.9830 

=  log  96, 160. 
$96,160.  Ans. 


Ezerciae  160.     Page  369. 


1.  Find  the  present  value  of 
an  annuity  of  $900  for  15  years 
at  4%. 

til.  11839 
900 


$10006.55100 

$10,006.55.  Ans. 

2.  Find  the  present  value  of 
an  annuity  of  $  1500  for  12  years 
at  4%. 

$9.38507 
1500 


46925:}500 
938.")07 


14077.60500 

$14,077.61.  Ans. 


3.  Find  the  present  value  of 
an  annual  x)ension  of  $  144  for  10 
years  at  3  J  %. 

$8.31661 
144 


3326644 
3326644 
831661 


$1197.59184 

$1197.59.  Ans. 

4.   Find  the  present  value  of  a 

scholarship  of  $200  for  25  years 

at  3i  %. 

$16.48152 

200 


$3296.30400 
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5.  Find  the  present  value  of 
an  annuity  of  $  2600  for  30  years 
at4%. 

$17.20203 
2500 
864601500 
3458406 


943230.07500      $  43,230.08.  Ans. 

6.  Find  the  present  value  of 
an  annuity  of  $  250  for  12  years 
at  3i  %. 

$9.66333 
250 
48316650 
1932666 
$2415.83250  $2415.83.  Ans. 

7.  A  person  22  years  old  has 
a  life  annuity  of  $  750.  Find  its 
present  value  at  4  %. 

The  expectancy  of  life  for  a 
person  22  yr.  old  is  about  40  yr. 

$19,79277 
750 
98963850 
13854939 


$14844.57750 

$14,844.58.  Ans. 

8.  A  person  35  years  old  has 
a  life  annuity  of  $  1800.  Find  its 
present  value  at  4  %. 

The  expectancy  of  life  for  a 
person  35  yr.  old  is  about  31  yr. 

$17.58849 
1800 
1407079200 

1758849 


$31659.28200 

$31,650.28.  Ans. 


9.  A  person  53  years  old  has 
a  life  annuity  of  $  500.  Find  its 
present  value  at  4  %. 

The  expectancy  of  life  for  a 
person  53  yr.  old  is  aboat  19  yr. 

$13.l:)394 

500 


$6566.97000 

$6566.97.  ^Ijm. 

10.  A  person  75  years  old  has 
a  life  annuity  of  $  2400.  Find  its 
present  value  at  3^%. 

The  expectancy  of  life  for  a 
person  75  yr.  old  is  about  7  yr. 

$6.11454 

2400 

244581600 
1222908 


$14674.89600 

$14,674.90.  Ans. 

11.  A  boy  15  years  old  has  a 
life  annuity  of  $3250.  Find  its 
present  value  at  4  %. 

The  expectancy  of  life  for  a 
person  15  yr.  old  is  about  45  yr. 

p^3250^1.04«-l 


0.04 


1.04« 


log  1.04  =  0.0170 
45 


850 
680 


0.7650  =  log  5.821. 
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p^  3250  ^4.821 
0.04      5.82l' 


log  3250 
log  4.821 
colog  0.04 
colog  5.821 


3.5110 
0.6831 
1.3979 
9.2350  - 10 

4.8279  =  log  67,280. 
$67,280.  An8, 

12.  A  person  22  years  old  pays 
84948.19  for  a  life  annuity.  If 
interest  is  4  %,  find  the  amount  of 
the  annuity. 

The  expectancy  of  life  for  a 
person  22  yr.  old  is  about  40  yr. 
The  present  value  of  an  annuity 
of  $  1  per  annum  at  4  %  for  40  yr. 
is  $19.79277. 

Therefore,  $  4948.19  is  the  pres- 
ent value  of  an  annuity  of 

$  4948.19  ^^250.  Ans. 
'  19.79277 

260 

1979277)494819000 
3958554 
9896360 
9896385 


400 


00 

13.  A  person  29  years  old  pays 
$7465.84  for  a  life  annuity.  If 
interest  is  4%,  fiud  the  amount 
of  the  annuity. 

The  expectancy  of  life  for  a 
person  29  yr.  old  is  about  35  yr. 

The  present  value  of  an  annuity 
of  $  1  per  annum  at  4  %  for  35  yr. 
is  $18.66461. 

Therefore,  $7466.84  is  the  pres- 
ent value  of  an  annuity  of 
7466.84 


1800461)746584000 
7465844 
00 

14.  A  person  35  years  old  pays 
$9368.14  for  a  life  annuity.  If 
interest  is  3^%,  find  the  amount 
of  the  annuity. 

The  expectancy  of  life  for  a 
person  36  yr.  old  is  about  31  yr. 

The  present  value  of  an  annuity 
of  $1  per  annum  at  31%  for  31 
yr.  is  $  18.73628. 

Therefore,  $9368.14  is  the  pres- 
ent value  of  an  annuity  of 


« 


9368.14 
18.73628 


=  $500.  Ans. 
600 


1873628)936814000 
9368140 

00 

15.  A  person  44  years  old  pays 
$5933.36  for  a  life  annuity.  If 
interest  is  31%,  find  the  amount 
of  the  annuity. 

The  expectancy  of  life  for  a 
person  44  yr.  old  is  about  26  yr. 

The  present  value  of  an  annuity 
of  $  1  per  annum  at  31  %  for  25 
yr.  is  $  16.48152. 

Therefore,  $  5933.35  is  the  pres- 
ent value  of  an  annuity  of 
5933.35 


16.48152 


=  $360.  Ans, 


18.66461 


=  $400.  Ans. 


360 

1648152)593335000 
4944466 


9888940 
9888912 


280 
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EzerciBO  161.     Page  371. 


1.  Find  the  cost  at  compound 
interest  of  a  co5perative  bank 
share  that  matured  in  10  years, 
when  money  was  worth  4J%. 

10  yr.  =  120  mo. 

The  rate  of  interest  was  4}% 
yearly  or  0.376%  monthly. 

.  ^  1  X  (1.00376^»  _  1) 
1.00375  -  1 

log  1.00375  =  0.0016 

120 


.-.  A  = 


320 
16 

0.1920 

=  log  1.666. 

0.556 


0.00376 

log  0.656  =  9.7451  -  10 
colog  0.00375  =  2.4260 

2.1711 
=  log  148.3. 
$148.30.  Ans. 


2.  Find  the  cost  at  compound 
interest  of  a  co5peratiye  bank 
share  that  matured  in  11^  years, 
when  money  was  worth  5  %. 

lljyr.  =  138mo. 

The  rate  of  interest  was  6% 
yearly,  or  ^j  %  monthly. 

^^^lx(1.00Ai«»-l) 
l.OO/i  -  1 


log  l.OOA  =  0.0018 

138 


144 
54 

18 


0.2484  =  log  1.772. 

.   ^_  0J72^_77.2_12  X  77.2 
O.OOfV       t\  5 

log     12  =  1.0792 
log77.2  =  1.8876 
colog      6  =  9.3010  —  10 

2.2678  =  log  185.3. 
$185.30.  Atis, 

3.  How  much  more  does  it 
cost  to  borrow  $2000  from  a 
cooperative  bank,  monthly  inter- 
est being  $12,  and  the  shares 
maturing  in  10  years,  than  to  bor- 
row $2000  at  compound  interest 
for  10  years,  if  money  is  worth 
6%  in  both  cases? 

To  borrow  $2000,  the  share- 
holder must  own  10  shares ;  and 
he  pays  monthly  $  10  -f  $  12,  or 
$22,  for  10  yr.,  that  is  120  mo. 

The  rate  of  interest  is  5  %  yearly 
or  ^  %  monthly. 

^_22x(1.00A^«>--l) 
l.OOA  -  1 

log  l.OOj^  =  0.0018 

120 

860 
18 


0.2160  =  log  1.644. 
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A  = 


22x0.644      12x22x64.4 


.0.00^  6 

log    12  =  1.0792 
log    22  =  1.3424 
log64.4  =  1.8089 
colog      6  =  9.3010  -  10 

3.6315  =  log  3400. 

Hence,  the  cost  of  borrowiug 
%  2000  from  the  cooperative  bank 
is  $3400. 


A  =  2000  X  1.05W 

log  2000  =  3.3010 
logl.05io  =  0.2120 

3.5130  =  log  3258. 

Hence,  the  cost  of  borrowing 
$2000  at  compound  interest  is 
$3258. 

$3400  -  $3258  =  $  142.  Am, 


MISCELLANBOUS    PROBLEMS. 


1.  Make  six  different  nambers 
with  the  digits  1,  2,  3,  and  find 
their  sum. 

123 
132 
213 
231 
812 
321 


1332  Am, 

2.  Make  six  different  numbers 
with  the  digits  2,  3,  5,  and  find, 
by  logarithms,  their  continued 
product. 

235  X  253  X  325 

X  352  X  523  x  532. 


log  235 
log  253 
log  325 
log  352 
log  523 
log  532 


2.3711 
2.4031 
2.5119 
2.5465 
2.7185 
2.7259 


16.2770 
log  1,892,000,000,000,000. 


3.  Make  six  different  numbers 
with  the  digits  8,  7,  3,  and  find, 
by  logarithms,  their  continued 
product. 

873  X  837  X  783 
X  738  X  387  X  378. 

log  873  =  2.9410 
log  837  =  2.9227 
log  783  =  2.8938 
log  738  =  2.8681 
log  387  =  2.5877 
log  378  =  2.5775 
16.7908 

=  log  61,770,000,000,000,000. 

4.  Find,  by  logarithms,  the 
missing  term  in  each  of  the  fol- 
lowing proportions : 

(i) 
7.13:3.57::  4.18:?. 

3.57x4.18^^^3    ^ 

7.13 
log  3.57  =  0.5527 
log  4.18  =  0.6212 
colog  7.13  =  9.1469 -10 
0.3208 

=  log  2.093. 
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(ii) 
6.89  :  76.3  :  :  ?  :  38.7. 

^•^^  ^  ^•'^  =  2.987.  Ans. 
7(5.3 

log  6.89  =  0.7701 
log  38.7  =  1.6877 
colog  76.3  =  8.1176 -10 

0.4763 
=  log  2.987. 


(*  *  *  V 
111) 

7.37:?::8t5.1  :  43.7. 

7.37  X  43.7  ^  3^^^    ^^ 
86.1 

log  7.37  =0.8075 
log  43.7  =  1.6405 
colog  86.1  =8.0650-10 

0.5730 

=  log  3.741. 


(iv) 
?:  69.7::  3.79: 29.4. 

^^'^  ^  ^'^^  =  8.984.  Ans. 
29.4 

log  69.7  =  1.8432 
log  3.79  =  0.6786 
colog  29.4  =  8.5317  -  10 

0.9536  =  log  8.984. 

5.   Find,  by  logarithms,  the  value  of  0.08^;  2734^;  21.97^;  7»^«; 

9.7li;  7.936^ 

i  X  log  0.08  =  J  X  (8.9031  -  10)  =  9.6344  -  10  =  log  0.4309. 

I  X  log  2734  =  J  X  3.4368  =  1.1466  =  log  13.98. 

J  X  log  21.97  =  J  X  1.3418  =  0.4473  =  log  2.801. 

3.6  X  log  7  =  3.6  X  0.8461  =  3.0124  =  log  1103. 

}  X  log  9.71  =  }  X  0.9872  =  2.3035  =  log  201.1. 

I  X  log  7.936  =  ^  X  0.8996  =  0.6426  =  log  4.391. 


6.  Find  the  value  of 
*''4.7»'^  X  :UiU)  X  12.72 


V 


0.62;^G  X  14.28 

log    4.79a  =  1.3606 

log  3.1416  =0.4971 

log    12.72  =  1.1046 

colog  0.5236  =0.2810 

colog    14.28=8.8463-10 

6 


7.  If  the  air-line  distance  be- 
tween two  points  is  1534  ft.,  and 
the  difference  of  level  is  34  ft., 
what  is  the  horizontal  distance 
between  the  two  points  ? 


2.0H85 


0.4177 
=  log  2.616.  Ans. 


\/15342  -  34«  ft. 

=  V2353156  -  1166  ft. 

=  >/2352000  ft 
=  1533.623  ft   Ans, 
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2  36  20  00(1533.623 

1 
25)136 

126 
303)1020 
909 


3063)11100 
9189 


3066)19110 
18396 


7140 
6132 


10080 
9198 


8.  If  the  road  distance  is  1  mi. , 
and  the  rise  347  ft.,  find  the  hori- 
zontal distance. 

V'5280a  -  347a  ft. 


=  V27878400  -  120409  ft. 


=  V27757991  ft. 
=  5268.585  ft.    Atis. 

27  7579  91(6268.685 
26 
102)275 
204 


1046)7179 
6276 


9.  If  the  road  distance  is  half 
a  mile,  and  the  horizontal  distance 
2513  ft.,  find  the  difference  of 
level. 

i  mi.  =  2640  ft. 

V26402-2513'''  ft. 

=  V6969600  -  0315169  ft. 


=  V654431  ft.  =  808.97  ft. 

Ans, 

65  4431(808.97 
64 


1608)14431 
12864 


1616)16670 
14544 


11260 


10.  The  diagonal  of  a  rectan- 
gular floor  is  34.6  ft.,  and  the 
width  is  17.8  ft.  Find  the  length 
of  the  floor. 


10528)90391 
ai224 


10636)61670 
52680 


89900 
84288 
56120 
52680 


V34.62  -  17.8-*  ft. 

=  V1197.16- 316.84  ft. 

=  y/S^M  ft.  =  29.67  ft. 

Ans. 

8  80.32(29.07 
4 


49)480 


441 


580)3932 
3516 


592)4160 
4144 
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11.  The  height  of  a  tower  on  the  bank  of  a  river  is  55  ft. ,  and  the 
length  of  a  line  from  the  top  of  the  tower  to  the  opposite  bank  is  78  ft 
Find  the  breadth  of  the  river. 


V78a  -  562  ft.  =  V6084  -  3026  ft 


=  V3059  ft  =  65.31  ft.  Ans. 

3069(56.31 
25 

105)669 
625 


1103)3400 
3309 


1106)910 

12.  The  number  of  seamen  at  Portsmouth  is  800,  at  CharlestowD 
404,  and  at  Brooklyn  756.  A  ship  is  commissioned  whose  comple- 
ment is  490  seamen.  Determine  the  number  to  be  drafted  from  each 
place  to  obtain  a  proportionate  number  from  each. 

800  -f  404  4-  766  =  1960.  xVW  x  490  =  101,  C. 

tBjJ)^  X  490  =  200,  P.  i^-^  X  490  =  189,  B. 

13.  Show,  without  division,  that  36,432  contains  8,  9,  11  as  factors. 

432  =  54  X  8. 

34-6  +  4  +  3  +  2  =  18. 

3  +  4  +  2=6  +  3.  (§181) 

14.  Find  the  smallest  multiplier  that  will  make  47,250  a  perfect 

cube. 

47,250  =  2  X  3»  X  5«  X  7. 

22  X  7'^  =  4  X  49  =  196.  Ans, 

15.  Find  the  proper  fraction  that,  when  reduced  to  a  continued 
fraction,  has  for  quotients  1,  3,  5,  7,  2,  4. 

1  1      _4  1      _  9  1 

-9'  ~       • 


1  + 


1 


3  + 


1 


..1 


'* 


67 


6  +  i- 
67 


344 


6  + 


1 


7  + 


1 


^*\ 


3  + 


344 


67        1099 
344 


1  + 


344 
1099 


1099 
1443* 
Am. 
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16.  If  the  meter  is  equal  to  1.09362  yd.,  find  a  series  of  four  frac- 
tions that  will  express  more  and  more  nearly  the  true  ratio  of  the 
meter  to  the  yard. 

1.09362  =ly«|eTJ  =  lirtftyff. 

1 


4681)50000(10 
46810 


8190)4681(1 
3190 


1491)3190(2 
2982 


208)1491(7 
1466 


35 


1  +  -L=li 

10      '^ 


1  + 


10-f 


1  + 


10  + 


1 


n 
lo" 

12 

11 

« 

36 
32' 


^*\ 


l^«\fc  =  l  + 


10  + 


1 


1  + 


s+i 


1  + 


10  + 


267 
236' 


1  + 


>.i 


H.  H,  ii  m-  ^ns. 


17.   Find  the  square  factors  contained  in  33,076. 


33,075  =  3«  X  6«  X  V. 
32  =  9, 
6^  =  26, 
72  =  49, 


32  X  62  =  225, 
32  X  72  =  441, 
52  X  72  =  1225, 
32  X  52  X  72=11,025. 

9,  26,  49,  225,  441,  1225,  11,025.  Ans. 


18.  The  height  of  St  Peter^s,  Rome,  is  yf^  of  a  mile,  and  that  of 
St.  Paul's,  London,  is  ^^  of  a  mile.  How  many  feet  higher  is  St. 
Peter's  than  St.  Paul's  ? 


9 


48 
of  ^W  ft.  =  432  ft 


17 


20 


'/.i^i  of  ^;2^0  ft.  =  340  ft. 
432  ft.  -  340  ft.  =  92  ft.  Am. 


19.   How  many  days  elapsed  between  the  annular  eclipse  of  May 
15,  1836,  and  that  of  March  15,  1858  ? 
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'  yr.     mo.  dy.  ,  ,     , 

18^8      3    16  During  the  mterval  there  were   five   leap 

1836      6    16  yearSf  and  in  the  ten  months  from  May  15  to 

— -^T — Tq — Q  March  16  there  are  304  days. 

21  X  365  days  =  7666  days.     (7665  +  304  +  6)  days  =  7974  days.  Am. 

20.  In  a  gale,  a  flagstaff  60  ft.  high  snaps  28.8  ft.  from  the  bot- 
tom ;  and,  not  being  wholly  broken  off,  the  top  touches  the  ground. 
If  the  ground  is  level,  how  far  is  the  top  from  the  bottom  ? 

60  ft.  -28.8  ft.  =81.2  ft. 
>/31.2^-28.8-'ft.  =  V'973.44  -  829.44  ft.  =  vHift.  =  12  ft.  Ans, 

21.  Seventeen  trees  are  standing  in  a  straight  line,  20  yd.  apart ; 
a  man  walks  from  the  first  to  the  second  and  back^  then  to  the  third 
and  back,  and  so  on.     How  far  does  he  walk  ? 

The  distance  is  the  sum  of  the  terms  of  an  arithmetical  progression 
in  which  the  first  term  is  40  yd.,  the  common  difference  40  yd.,  and 
the  number  of  terms  16. 

The  16th  term  =  40  yd.  +  16  x  40  yd.  =  40  yd.  +  600  yd.  =  640  yd. 

The  sum  =  16  x  i  (40  yd.  +  640  yd.)  =  6440  yd.  Ans, 

22.  A  canal  is  14}  mi.  long  and  48  ft  wide.  At  one  end  is  a  lock 
80  ft.  by  24  ft.,  with  a  fall  of  8  ft.  6  in.  How  many  barges  can  pass 
through  the  lock  before  the  water  in  the  canal  is  lowered  1  in.  ? 

The  amount  of  water  that  is  drained  off  in  lowering  the  level  1  in. 
is  (14}  X  6280  X  48  X  T^a)  cu.  ft. 

The  amount  of  water  that  is  wasted  each  time  a  barge  passes 

through  the  lock  is  (80  x  24  x  81)  cu.  ft. 

Hence,  the  number  of  barges  is 

11 

14}  X  5280  X  48  X  T^>|  _    69  x  ^'/^  x  48  x  2    _.649_  ^^ . 
80  X  24  X  81  ix^^x'^^xll  xVf      .34  "* 

2  ?       19  barges.  Am- 

23.  Find  the  capacity,  in  liters  and  in  bushels,  of  a  box  1.7™  long, 
87cra  ^ide,  and  31^™  deep. 

(170  X  87  X  S\)^^  =  458,490c*"  =  468.49>.  Ans. 

0.227 

458. 49»  =  468.49  x  0.908  qt.  =  li>?i?L2ii!:???  bu.  =  13.01  bu.  Ans. 

32 

8 
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87 
31 

87 
261 

2697 
170 

188700 
2697 

468490 


458.49 
0.227 

320943 
91698 
91698 


8  104.07723 


13.00965 


24.   Find  the  number  of  kilograms  of  olive  oil,  specific  gravity  0.915, 

required  to  fill  a  rectangular  vessel  2.3"  long,  1.8™  wide,  and  74«'n 

deep. 

(2.3  X  1.8  X  0.74)cbm  =  3.0636«»»m. 

3.0636c»>in  of  water  weighs  3063.6^. 

0.915  X  3063.6k«  =  2803.194k«.  Ans. 


2.3 

1.8 

184 

23 

4.14 

0.74 

1656 

2898 

3.0636 


3063.6 
0.915 

153180 
30636 
275724 

2803. 1940 


25.    How  many  tons  in  a  block  of  marble  4  ft.  long,  34  in.  wide, 
17.3  in.  thick,  specific  gravity  2.73  ? 

Volume  =(48  X  34  X  17.3)  cu.  in.  =  ^?^^i^i-^i-I^cu.  ft. 

1728 

Weight  =  ^8  X  34  X  17.3  ^  2.73  x  62*  lb. 
^  1728  ' 

17  91        ^ 

^I^xg^xi73^;z.73    z;g^^    1 

xm  X  x^     xm    %    2000  ■    • 

30         2  4 

12 


267631 
192000 


t.  =  1.394  t.  Ans, 


626  ADVANCED   ARITHMETIC. 

26.   Find  the  surface  of  a  sphere  18.3  in.  in  diameter. 

3.1416  X  (18.3  X  18.3)  sq.  in.  =  1052.09  sq.  in.  Ans, 

18.3  334.89 

18.3  3.1416 


649  200934 

1464  33489 

183  133966 

a34.89  ^^®® 

100467 


1052.090424 


27.  Find  the  number  of  acres  in  a  circular  field  213  yd.  2  ft.  in 
diameter. 

Diameter  is  213  yd.  2  ft.  =  641  ft. 

Radius  is  i  of  641  ft.  =  320.5  ft. 

1  A.  =  43,660  sq.  ft 

.^^      3.1416  X  320.6^  ^        7  ^n?  a      a 

Area  = ^-,-^ A.  =  7.407  A.  Ans. 

4ooii0 

log  3.1416  =  0.4971 
log  320.5a  =  5.0116 
colog  43,560  =  5.3609  -  10 

0.8696  =  log  7.407. 

28.  How  many  cubic  inches  in  a  10-inch  globe  ?  in  a  20-inch  globe  ? 
What  is  the  ratio  of  their  volumes  ? 

The  ratio  of  their  volumes  is  10«  :  20»  =  1«  :  2«  =  1  :  8.  Ans. 
(0.5236  X  108)  cu.  in.  =  523.6  cu.  in.  Ans, 
8  X  523.6  cu.  in.  =  4188.8  cu.  in.  Ans. 


29.  How  many  balls  3  in.  in  diameter  can  be  cast  from  a  pig  of 
iron  7  ft.  long,  6.7  in.  wide,  3.8  in.  thick,  if  the  waste  in  melting  and 
casting  is  reckoned  at  3^%  ? 

7  ft.  =  84  in. 

The  number  of  balls  =  84  x  6.7  x  3.8  x  0.9676. 

3»  X  0.6236 
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log         84  =  1.9243 

log       6.7=0.8261 

log       3.8  =  0.5798 

log0.9675=  9.9857  -  10 
colog  27  =  8.6686  -  10 
colog  0.5236  =  0.2810 

2.1655  =  log  146.4. 

Hence,  the  number  of  balls  la  146.  Afis. 

30.  Find  the  difference  in  length,  at  80°  F.,  of  a  glass  rod  and 
a  steel  rod,  each  3  ft.  long  at  0°  C,  if  the  expansion  at  100°  C.  is 
0.00085  for  glass  and  0.0012  for  steel. 

80°  F.  =  4(80°  -  32°)  C.  =  26f°  C. 
0.0012  -  0.00085  =  0.00036. 

Difference  in  length  =  ^x  0.00035  x  36  in.  =  0.00336  in.  Ans. 

^         100 

36  in.  0.0126  in. 

0.00035  0.26J    • 

180  84 

108  766 

262 


0.01260  in. 


0.003360  in. 


31.  A  grain  of  gold  is  beaten  into  leaf  to  cover  56  sq.  in.  What 
weight  will  be  required  to  gild  the  faces  of  a  cube  whose  edge  is  3^  ft.  ? 

6  X  (3i  X  31)  sq.  ft.  =  6  X  J  X  }  X  144  sq.  in. 

Number  of  grains  of  gold  required  is 

9 

6x}x}xl44^g^r^7      %^i.^,3, 

189  gr.  =  7  dwt.  21  gr.  Ana, 

32.  What  premium  must  be  paid,  at  the  rate  of  4|  %,  for  insuring  a 
vessel  worth  $  100,000,  in  order  that  in  the  event  of  loss  the  owner 
may  receive  both  the  value  of  the  ship  and  the  premium  ? 
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100%  of  policy  =  policy  (vessel  and  premium). 
4J%  of  policy  =  premium. 

96  J  %  of  policy  =  vessel. 

$  100,000  -i-  0.95J  =  $  106,124.84. 
$  106,124.84  -  $  100,000  =  $  6124.84.  Ans, 

106124.83 

96126)10000000000. 
96126 
487500 
476626 


118760 
96125 
236260 
190260 


460000 
380600 
796000 
761000 
340000 
285376 
54626 


33.  By  selling  goods  at  60  cents  a  pound,  8%  is  lost.  What  ad- 
vance must  be  made  in  the  price  to  gain  16%  ? 

Cost  =  60  cents  -5-  j  A  =  W  ^^  ^  cents. 

6  ^5 

—  X  -—  X  00  cents  =  76  cents.    76  cents  —  60  cents  =  15  cents.  Ans, 

m    n 

i 

34.  The  sharpest  grade  on  Mt.  Washington  Ry.  is  1980  ft.  to  the 
mile.  What  fraction  of  a  foot  is  the  rise  for  each  foot  ?  What  is  the 
per  cent  of  grade  ? 

ft.  =  I  ft.  Ans,  \  =  37J%.  Am. 


35.   Find  the  square  root,  to  four  decimal  places,  of  the  reciprocal 
of  0.0043. 
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232.65813953  2  32.56  81  39  53(15.2498 

43)10000.  1 


140 
129 


25)132 
126 


110  302)755 


86 


240 


604 


215  3044)16181 

250  12176 

215 


350 
344 


30489)300639 
274401 


60  304988)2613863 


43 


170 


2439904 


129  15.2498.  Ans. 

410 
387 


230 
215 


150 
129 

21 

36.  The  population  of  a  city  in  1890  was  12,298,  showing  a  decrease 
of  8|  %  on  its  population  in  1880 ;  in  1880  there  was  an  increase  of 
7}  %  on  the  census  of  1870.     What  was  its  population  m  1870  ? 

Population  in  1880  =  12298  ^  ^. 

100 

Population  in  1870  26 

37.  Find  the  increase  of  income  obtained  by  transferring  25  shares  of 
3  %  stock  at  94}  to  4  %  stock  at  104},  brokerage  }  on  each  transaction. 

25  X  $3  =  $75,  income  from  the  3  %  stock. 

25  X  094.50  =  $2362.50,  proceeds  from  the  3  %  stock. 

$  1.05  is  paid  for  $  1  worth  of  4  %  stock. 

Hence,  $2362.50  is  paid  for  $2362.50  -;- 1.05  =  $2260  stock. 

4%  of  $  2250  =  $  90,  income  from  4  %  stock. 

$  90  —  $  75  =  $  16,  increase  of  income.  Am. 
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38.  Each  person  in  breathing  spoils  the  air  of  a  closed  room  at  the 

rate  of  about  8  ca.  ft.  a  minute.     An  audience  of  400  persons  enter  a 

closed  hall  70  ft.  by  40  ft.,  and  20  ft.  high.     How  long  will  it  take 

them  to  spoil  the  air  ? 

35       2 

mx^      2     '*' 

2  17  J  min.  An$. 

39.  How  long  can  the  windows  and  doors  of  a  schoolroom  be  safely 

kept  closed  when  occupied  by  50  children,  if  the  room  is  25  ft.  by 

20  ft.,  and  10  ft.  high  ? 

5        5 

^  X  ^  2  *' 

;2      2  12}  min.  Ans. 

40.  A  pays  6  $230  as  the  present  value  of  $300  due  in  5  years. 
Which  gains  by  the  payment,  and  how  much,  if  interest  is  reckoned 
at  5  %  compound  interest  ? 

The  present  value  of  $  300  due  in  5  yr.  at  5  %  is 

^        of  $300  =  $_555_=  $235.06. 


1.27628  1.27628 

235.05 

127628)30000000. 
255256 
447440 
38288£ 
645560 
638140 


742000 
638140 


103860 
Therefore,  A  gains  $235.06  -  $230  =  $5.06.  Ans. 

41.  Find  the  quantity  of  coal  required  by  a  steamer  for  a  voyage  of 
4043  mi.,  if  her  rate  per  hour  is  14.04  knots,  and  her  consumption  of 
coal  87  long  tons  per  day. 

The  rate  of  the  ship  per  day  =  24  x  14.04  knots=24  x  14.04  x 6086  ft 

4043  mi.  =  4043  x  5280  ft. 

4043  X  5280 


Therefore,  the  number  of  days  is 


24  X  14.04  X  6086 
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4043  X  5280  x  87 


^  VV/11J3  1 

24x1 

L4.04 

X6U86 

log 

4043: 

=  3.6067 

log 

5280: 

=  3.7226 

log 

87: 

=  1.9396 

colog 

24: 

=  8.6198 . 

-10 

colog  14.04 

=  8.8527 

-10 

colog 

6086: 

=  6.2157  . 

-10 

=  log  905. 8. 

2.9570 

905.8  1. 1. 

Ans, 

42.   Find  the  area  of  a  circular  ring  whose  inner  and  outer  diam- 
eters are  7.36  in.  and  10.64  in.,  respectively. 

Area  =  0.7854  x  (10.642  _  7.352)  gq,  !„. 

=  0.7854  X  (113.2096  -  54.1696)  sq.  in. 

=  0.7854  X  69.04  sq.  in.  =  46.37  sq.  in.  Ans. 


10.64 
10.64 

7.36 
7.36 

4416 
2208 
5152 

0.7854 
59.04 

4256 
6384 
1064 

31410 
70686 
39270 

113.2096 

54.1696 

46.870016 

43.  A  and  B  can  do  a  piece  of  work  in  13J  days ;  A  and  C  in  10} 
days  ;  A,  B,  and  C  in  7J  days.  In  how  many  days  can  A  do  the  work 
alone  ? 

If  A  and  B  can  do  the  work  in  13}  days,  in  1  day  they  can  do 

—  =  £  of  it. 
13i     40 

If  A  and  C  can  do  the  work  in  10}  days,  in  1  day  they  can  do 

-l-  =  Aof  it. 
10}     32 

If  A,  B,  and  C  can  do  the  work  in  7}  days,  in  1  day  they  can  do 

~  =  -  of  it. 
7}     15 

Hence,  in  1  day  B  can  do  ^  —  ^j  =  ^^  of  the  work. 
Hence,  in  1  day  A  can  do  ;,%  —  ;^j  =  ^  of  the  work. 
Therefore,  it  will  take  A  ^^  days  =  28^  daya.  Aa«. 
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44.  If  3  men  working  11  hours  a  day  can  reap  20  A.  in  11  dajSt 
how  many  men  working  12  hoars  a  day  can  reap  a  field  360  yd.  long 
and  320  yd.  broad  in  4  days  ? 


20  A.  =  20  X  160  X  30J  sq.  yd. 

11 

11  :  :  3  men  :  ?. 

360x320 


12 

4 

20  X  160  X  30i 


3 

11  X  11  X  360  X  320  X  3  men  _  Z;  x  Jl  x  gg0  x  gg0  X  ^  x  3  men 
12  X  4  X  20  X  160  X  30J  nxix^^y^  1^9  X  XU 

w  n 

=  9  men.  Am. 


45.  Find  the  area  of  a  triangle  whose  sides  are  12  in.,  5  in.,  and 
13  in.,  respectively. 

Since  13^  =  12^  +  5^  the  triangle  is  a  right  triangle. 

Hence,        area  =  J  x  (12  x  5)  sq.  in.  =  30  sq.  in.  Ans. 

46.  The  four  sides  of  a  field  measured  in  succession  are  237  ft, 
253  ft.,  244  ft.,  and  261  ft.,  and  the  diagonal  measured  from  the  end 
of  the  first  side  to  the  end  of  the  third  side  is  351  ft.  Find  the  area 
of  the  field. 

237  +  261  +  351  ^  ^34  5 
2 


Area  of  Ist  triangle  =  V424.5  x  187.5  x  163.6  x  73.6  sq.  ft. 

2534i24£+351  _  424 
'2 


Area  of  2d  triangle  =  V424  x  171  x  180  x  73  sq.  ft. 


log  424.6  =  2.6279 
log  187.6  =  2.2730 
log  163.5  =  2.2136 
log  73.6  =  1.8663 
2 1 8.»807 


log  424  =  2.6274 
log  171  =  2.2330 
log  180  =  2.2553 
log  73  =  1.8638 
218.9790 


4.4904  4.4895 

=  log  30,930.  =  log  30,860. 

30,930  sq.  ft  +  30,860  sq.  ft  =  61,790  sq.  ft.  Ans, 
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47.   The  four  sides  of  a  field  measured  in  succession  are  361  ft., 

561  ft.,  443  ft.,  and  357  ft.,  and  the  distance  from  the  beginning  of 

the  first  side  to  the  end  of  the  second  side  is  682  ft.     Find  the  area  of 

the  field. 

361  -f  561  +  682  ^  q^^ 

2 

Area  of  triangle  =  V802  x  441  x  241  x  120  sq.  ft 

log  802  =r  2.0042 
log  441  =  2.6444 
log  241  =  2.3820 
log  120  =  2.0792 
2  10.0098 


5.0049  =  log  101,100. 


443  +  357  ^  682 


=  741. 


Area  of  triangle  =  V741  x  298  x  384  x  59  sq.  ft. 

log  741  =  2.8698 
log  298  =  2.4742 
log  384  =  2.5843 
log  59  =  1.7709 
219.6992 


4.8496  =  log  70,730. 
101,100  sq.  ft.  +  70,730  sq.  ft.  =  171,830  sq.  ft.  Ans, 

48.  Find  the  altitude  of  a  triangle,  if  each  side  is  1000  ft. 

VlOOOa-5008  ft.  =  VlOOOOOO-250000  ft.  =  V7r)0000  ft. =866. 025  ft. 

Ans, 
75  0000(866.025 
64 


166)1100 
996 


1726)10400 
10356 


173202)440000 
346404 


1732045)9359600 
8660225 
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49.   Find  the  three  altitudes  of  a  triangle,  if  its  sides  are  17.8°"°, 
23.6™™,  and  ;il.5™™,  respectively. 

17.8  +  23.6  +  31.6  _  g^  ^^ 
2  -      .     . 

Area  =  V36.45  x  18.65  x  12.85  x  4.95^™™. 


log  36.45  =  1.6617 
log  18.65  =  1.2707 
log  12.85  =  1.1089 
log   4.96  =  0.6946 


2  4.6359 


log  area  =  2.3179 
colog  8.9  =  9.0506  -  10 

1.3686 
=  log  23.36. 
23.26™™.  Am. 


log  area  =  2.3179 
colog  11.8  =  8.9281  -  10 

1.2460 
=  log  17.62. 
17.62™™.  Am, 
log  area  =  2.3179 
colog  16.76  =  8.8027  -  10 

1.1206 
=  log  13.2. 
13.2™™.  Am, 


50.   How  many  square  inches  in  the  surface  of  a  sphere  that  has  a 
radius  of  12.37  in.  ? 

Area  =  3.1416  x  4  x  12.37«. 
log  3.1416  =0.4971 
log  4  =  0.6021 

log  12.37*  =2.1848 

3.2840  =  log  1923. 

1923  sq.  in.  Ans. 


51.   Find  the  area  of  the  surface  of  the  largest  globe  that  can  he 
turned  out  from  a  joist  4  in.  by  6  in. 

3.1416 
16 


188496 
31416 

60.2656 


60.2666  sq.  in.  Ana. 


52.   How  many  cubic  inches  in  a  globe  that  has  a  diameter  of  10  in.  ? 
Volume  =  0.5236  x  10^  cu.  in.  =  523.6  cu.  In.  Ana, 
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53.  If  a  tree  is  round,  and  its  girth  is  17  ft.  6  in.,  find  its  diameter. 
Find  the  area  of  a  cross  section,  and  also  the  namber  of  cubic  feet  in 
the  largest  sphere  that  can  be  cut  from  it. 

17.5 


Diameter  = 


3.1416 


ft.  =  6.57  ft.  Ans. 


Area  =  0.7854  x  5.572  sq.  ft  =  24.37  sq.  ft.   Ana. 
Volume  =  0.5236  x  5.57"  cu.  ft.  =  90.62  cu.  ft.   Ans, 


log     17.6 
colog3.1416 


1.2430 
9.6020 


-10 


0.7459 

=  log  5. 67. 

log0.7854  =  9.8951  - 
log    6.572  =  1.4918 

10 

1.3869 

=  log  24.37. 

log  0.6236  =  9.7190 - 
log    5.57»  =  2.2377 

10 

1.9667  =  log  90.62. 


54.  Find  the  weight  in  kilograms  and  in  pounds  of  an  iron  ball 
21. 5e™  in  diameter,  specific  gravity  7.47  ;  of  a  tin  ball  13*^™  in  diameter, 
specific  gravity  7.29  ;  of  a  lead  ball  17.3«™  in  diameter,  specific  gravity 
11.35;  of  a  silver  ball  1.31«™  in  diameter,  specific  gravity  10.47. 

Iron, 

Weight  =  7.47  x  0.5236  x  (2.15»)kK  =  38.86^*.   Ans, 
ZB-^s  =  38.86  X  2.205  lb.  =  85.68  lb.  Ans, 


log  7.47 
log  0.5236 
log    2.15» 


log  38.86 
log  2.205 


0.8733 
9.7190 
0.9972 


-  10 


1.5895  =  log  38.86. 

1.5895 
0.3434 


1.9329  =  log  85.68. 


•• 


•  • 


— -'•!. 


•     i  ■— -    — 


=  :» 


=  :» 


■.    -» 


41    _ 


^=  -X  -•  r' 


=  '  ^■'.  3.;. 


JLUL 


J'  "I  I  . »    •  = 


•'    41   —   '•» 


•  «4 -  _  :»  =  >c').'> 


•.  4-i4j  -  :•'  =  yj€  o.oen8t 
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55.  A  slab  of  cast  iron  4  ft.  2|  in.  long.  17  in.  wide,  and  8}  in. 
thick,  specific  gravity  7.31,  is  cast  into  2'4b.  balls.  If  there  is  a  loss 
of  5%  in  melting,  how  many  balls  are  obtained,  and  what  is  the 
diameter  of  each? 


The  slab  will  make 


50.5  X  17  X  25  X  0.95  x  02.5  x  7.31 
2  X  3  X  1728 


=  898  balls. 


The  diameter  will  be  '  50.5  x  17  x  25x0.95  jn.  =  2.436  in.  Ans. 

^     0.5236  X  3  X  89» 


log  50.5  =  1.7033 

log     50.5  =  1.7033 

log      17  =  1.2304 

log         17  =  1.2304 

log     25  =  1.3979 

log        25  =  1.3979 

log  0.95  =  9.9777  -  10 

log     0.95  =  9.9777  -  10 

log  62.5  =  1.7959 

colog  0.5236  =  0.2810 

log  7.31  =  0.8630 

colog          3  =  9.5229  -  10 

colog       2  =  9.6990  -  10 

colog       898  =  7.0467  -  10 

colog       3  =  9.5229  -  10 

3  1.1599 

colog  1728  =  6.7625  -  10 

0.3866 

2.9535  =  log  898.4. 

=  log  2.436. 

808  baUs.  Ans. 

56.   How  many  pounds  will  a  ball  of  iron  30  in.  in  diameter  weigh, 
if  the  specific  gravity  of  the  iron  is  7.31  ? 

0.5236  X  30»  X  7.31  x  62.5 


1728 

log  0.5236 
log  30* 
log  7.31 
log  62.5 
colog     1728 


lb.  =  3738  lb.  Ans. 


9.7190 
4.4313 
0.8639 
1.7959 
6.7625 


-10 


-10 


3.5726         =  log  3738. 


57.   If  the  specific  gravity  of  ice  is  0.930,  find  the  weight  and  the 
surface  of  each  of  three  spheres  of  ice  whose  diameters  are  1^,  10«™, 

0.5236  X  (!»)«»  =  0.6236«™. 
0.930  X  523.6»n«  =  486.948»nt.  Ans, 
0.5236  X  {10»)«»  =  523.6«»». 
0.930  X  523.6c  =  486.948^.  Ans, 
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0.5236  X  (18)d»"  =  0.623e^»»". 
0.930  X  523.6^  =  486.948^.  Ans. 

623.6 
0.93 


16708 
47124 


486.948 

3.1416  X  (12)««n  =  3.1416v«.  Ans. 
3.1416x(102)vm  =  3i4.i6qcm.  ^^g^ 

3.1416  X  (100»)v™  =  31,416vm.  Ans. 

58.  Find  the  capacity  in  gallons  of  a  round  cistern  13  ft.  in  diameter 
and  9  ft.  deep. 

,.     9  X  3.1416  x6.52x  1728  _,       oooq  _i     a 
y  = — gal.  =  8933  gal.  Ans. 

log  9  =  0.9542 

log  3.1416  =0.4971 
log      6.52  =  1.6268 
log     1728  =  3.2376 
colog       231  =  7.6364  -  10 

3.9610         =  log  8933. 

59.  A  cylinder  is  10  in.  in  diameter  and  12  in.  long.  Find  tke  area 
of  each  end,  the  lateral  surface,  the  total  surface,  and  the  contents  in 
gallons. 

Area  of  end  =  0.7864  x  (lO^)  sq.  in.  =  78.64  sq.  in.   Ans. 

Lateral  surface  =  3.1416  x  (10  x  12)  sq.  in.  =  3.1416  x  120  sq.  in. 

=  376.99  sq.  in.  Ans. 

Total  surface  =  376.99  sq.  in.+  2  x  78.64  sq.  in.=  634.07  sq.  in.  Aiis. 

4       1.02 
Volume  =  ^^  ^  7%H  g^j  ^  4  qs  gal.   Ans. 

60.  What  must  be  the  diameter  of  a  cylinder  10  in.  deep  that 
it  may  hold  1  gallon  ? 
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231  =  10  X  O.TeSi  x  C^. 


331 


D  =-v  "'^*    in-  =  5.424  in,  .^jul 


log    231  =  2.3836 
toVig  7.854  =  l>.10t9-  10 
2  1.4685 
0.7:^43  =  log  5.424. 

61.   Find  the  Tolume  of  a  cjlinder  8  in.  in  diameter  and  11  in.  hig^ 
Volume  =(11  x  0.7854  x  8^^  co.  in.  =  552.92  co.  in.  An*. 

8  0.7854 

8  704 


64 
11 

04 
01 

704 


31416 
54978 

552.9216 


62.  Find  the  dimensions  of  three  cylinders  that  have  the  diameters 
equal  to  the  heights,  and  hold  1  gallon,  1  quart,  and  1  liter,  respec- 
tively. 


F=  0.7854  X  />*  X  H=  0.7854  x  Z>». 

t 


2>  = 


/ 


^=A/o: 


231 


7854 


^0.78M 
in.  =  6.65  in.  Am. 


log       231  =  2.3C36 
colog  0.7854  =  0.1049 

3 1 2.4^)85 


^0.7854 


0.8228  =  log  6.65. 
in.  =  4.19  in.  Ans, 


7854 

log    57.75  =  1.7616 
colog  0.7854  =  0.1049 

3118665 


0.6222  =  log  4.19. 


*^'s 


1        'a^SA 


10.  «4. 


Htv  Bazij  n'lut  jards  ir  a  pyrasid  123  £l  hi£^  vith  a  squire 
2:0  5:.  oc:  a  sdit  ? 

1±3  fL  =  41  Tl  :  2:«>  ft.  =  TO  yd. 

V..'^=jb  =  i  /^   T*:^  X  41.  c^  yd-  =  06.905}  en.  yd.  AmM. 

TO  3'a»»> 

TO  MaSft) 

4£Oa 
41 

4900 

i»yio 

20iX4i0 

64.  Find  the  capacity  of  a  cop,  wboae  mooth  k  4  in.  sqoare,  ind 
wbo«»e  Bides  are  four  eqailateial  trianglfai 

Diagonal  of  base  =  V4*  +  4«  in.  =  VI6  +  16  in.  =  V^in. 

Altitude  of  pyramid  =  V4*-(ivS)«  in.  =  VI6  -  8  in.  =  \^  in. 

Volume  =  }  x  (4<  x  VSjCvl  in.  =  15.09  co.  in.  iins. 

log  16  =  1.2(^1 
log  VS  =  0.4516 
colog     3  =  9.5229  — 10 

1.1786  =  log  15.09. 

65.  The  largest  of  the  Egyptian  pyramids  is  147™  high,  with  a  base 
231"*  square.     Find  its  volume  in  cubic  meters. 

Volume  =  J  X  (147  x  2Zl^y^  =  2,614,689*«.  Ans. 

231          3[147         63361 
231  49         49 

231  480249 

693  213444 

462 


2614689 


53361 
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€6.  The  sUnt  depth  of  a  conical  cup  is  98"»,  and  the  diameter 
at  the  top  S^.    What  is  its  capacity  ? 


Hei^t  =  V9.3«  -  4*»  =  V86.49  -  !««»  =  VTOld™. 

Volume  =  J  X  (V70.49  x  0.7854  x  8*)«»  =  140.7«"  =  0.1407>.  Aiu. 


log  i/70l9  =  0.9241 
log  0.7851  =  9.8951-10 
log  64  =  1.8062 

oolog  3  =  9.5229  -  10 

2.1483  =  log  140.7. 

67.  The  Tolome  of  a  cone  is  l**™ ;  its  height  is  equal  to  the  radius 
of  its  base.    Find  the  dimensions  of  the  cone. 

F=  )  X  3.1416  X  ^^  X  H=  J  X  3.1416  x  B*. 

1,         ir 


.'.  B- 


\  X  3.1416 


-•ir 


0472 


B=\! 


1000000 e» 


^  1.047i 


=  98.48a».  Ans. 


log  1000000  =  6.0000 
colog    1.0472  =  9.9800  -  10 
3 1 5.9800 


1.9933  =  log  98.48. 


68.  Find  the  capacity  in  pints  of  a  cylinder,  diameter  1.9375  in., 
height  2.4375  in.  ;  of  a  cylinder,  diameter  3|  in.,  height  3}  in. ;  of 
a  cylinder,  diameter  3f}  in.,  height  5|^  in. 

1  pt  =  I  of  231  cu.  in.  =  28.875  cu.  in. 

Volume  =  0.7854  x  1.937.5^  x  2.4375        ^  ^^^        ^^ 

28.875  ^ 


log  0.7854 

log  1.93752 

log  2.4375 

colog  28.875 


9.8951 
0.5746 
0.3869 
8.5395 


-10 


-10 


9.3961 -10  =  log  0.2489. 
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V^nme  =  0JS^«x^l^j^3^  ^  ^  ^^^  p^  ^^ 


28.875 

log  0.78»l  =  9.8951 -10 
log  3.125*  =  0.9898 
log  ^025  =  0.5593 
colog  2S.HT5  =  8.5396  -  10 


9.9837  -  10  =  log  0.9632. 


Volume  = 


0.7S54  X  3.8ie5>  X  5.062«> 
28.^75 


pt.  =  2.002  pt.  Ahs, 


log  0.7854  =  9.8951  -  10 
log  3.8125*=  1.1024 
log  5.0^525  =  0.7044 
oolog  28.876  =  8.5395  -  10 


0.3014  =  log  2.002. 


69.  Find  the  capacity,  in  pecks,  of  a  cylinder,  diameter  15.865  in., 
height  12.5  in.;  of  a  cylinder,  diameter  9.25  in.,  height  4.25  in.;  of  a 
cylinder,  diameter  18.5  in.,  height  8  in. 

1  pk.  =  J  of  2150.42  cu.  in.  =  537.605  cu.  in. 

Volume  =  0.78M  x  15.86..^  x  12.5  ^  ^  ^^^^  ^ 

537.605 

log  0.7854  =  9.8951  -  10 
log  15.805«  =  2.4010 
log       12.5  =  1.0969 
colog  537.605  =  7.2695  -  10 

0.6626  =  log  4. 697. 


Volume  =  0.7854  x  9.25^  x  4.25  ^  ^  ^^^^ 

537.605  ^ 

log  0.7854  =  9.8951-10 
log     9.252  =  1.9322 
log       4.25  =  0.62a4 
colog  537.606  =  7.2696  -  10 

9.7252 -10  =  log  0.6811. 
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Volume  =  ^•^^■ii  l!',^  ^  ^  Pk.  =  4 pk.  Ans, 


537.G05 

log  0.7864  = 

log      18.6-^  = 

log  8  = 

colog  537.605  = 


9.8051 
2.5344 
0.0031 
7.2695 

0.6021 


-10 


-10 


=  log4. 


70.   What  must  be  the  diameter  of  a  circle  to  contain  78.54  sq.  ft.? 


to  contain  314.16  sq.  ft.  ? 

Area  =  0.7854  x  D\ 
78.54  =  0.7854  x  B^. 
.',  L^  =  100. 

Z>=10. 

10  ft.  Ans, 


Area  =  0.7854  x  Z>2. 
314.16  =  0.7854  x  m. 
.-.  1>2  =  400. 

/>  =  20. 

20  ft  Ans. 


71.   What  must  be  the  diameter  of  a  circle  to  contain  1  A.?  to  con- 
tain 9  A.? 


1  A.  =  43,560  sq.  ft. 
Area  =  0.7854  x  L^. 


...  />=J1M. 

>0.7854 


log43,560  =  4.6391 
colog0.7854  =  0.1049 


2  4.7440 


>/9  =  3. 


2.3720  =  log 235.5.      235.5  ft.  Ana. 
3  X  235.5  ft.  =  706.5  ft.  Ans. 


72.   What  must  be  the  diameter  of  a  circle  to  contain  1^*  ?  to  con- 
tain 25»»? 


1^*  =  10,000<J". 


••^-\o:7854' 


log  10000  =  4.0000 
colog0.7854  =  0.1049 


2  4.1049 


V^  =  5. 


2.0525  =  log  112.8.        112.8".  Ans, 
5  X  112.8™  =  564»".  Ans. 
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73.   Divide  $  1270  into  parts  proportional  to  4},  5},  6|. 

42  X  (4J,  6J,  6f)=  182,  217,  264. 
182  +  217  +  264  =  663. 


14 

m 

51 


of  $  1270  =  $i^  =  $348.63. 


1^  of  « 1270 
663 

88 

^  of  ♦  1270 

221 


51 


^215^=^415.67. 
663 


^  111750  ^^505.70. 
221 


74.    How  much  water  will  a  hemispherical  bowl  hold  that  is  10  in. 
in  diameter  ? 

\  of  0.6236  X  (10»)  cu.  in.  =  0.5236  x  500  cu.  in.  =  261.8  cu.  in.    Ans. 


75.   At  50  cents  a  square  foot,  what  will  it  cost  to  gild  a  hemi- 
spherical dome  10  ft.  in  diameter  ? 


1x3.1416  X  102  x$l 
2  2 


0.7854 
i  X  ^,im  X  100  X  ♦^  =  $78.54.  An; 


76.   If  the  moon  is  a  sphere  2170  miles  in  diameter,  how  many 
million  bushels  would  it  hold  if  hollow  ? 

Volume  =  0-5236  x  (2170  x  5280  x  12)»  ^^ 

2150.42 

=  633,000,000,000,000,000,000  bu.    -4ns. 

log   0.5236=    9.7190-  10 
log     2170«  =  10.0095 
log     52803  =  11.1678 
log         128=    3.2376 
colog  2150.42=    6.6675-10 


20.8014 
=  log  633,000,000,000,000,000,000. 
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77.  If  the  earth  is  7920  miles  in  diameter,  and  the  air  is  40  miles 
deep,  how  many  cubic  miles  of  air  are  there  ? 

7920  +  80  =  8000.  log   7920«  =  11.6961 

log  8000«  =  11.7093  log  0.6236=   9.7190-10 

log  0.5236=    9.7190-10  11~4151 

11-4283  =  log  260,100,000,000. 

=  log  268,100,000,000. 

268,100,000,000  -  260,100,000,000  =  8,000,000,000.  Ans. 

78.  What  is  the  difference  between  2  feet  square  and  2  square 
feet  ?  between  a  foot  square  and  a  square  foot  ?  between  half  a  foot 
square  and  6  in.  square  ? 

'^2  feet  square*^  means  a  square  2  ft  on  a  side;  *^2  square  feet,^* 
any  surface  equivalent  in  area  to  two  squares  each  1  foot  on  a  side. 
A  **  foot  square  '^  is  a  square  1  ft.  on  a  side  ;  while  a  square  foot  is  an 
equivalent  area  in  any  shape.  *^HaIf  a  foot  square^*  is  ambiguous. 
Half  *^  a  foot  square  *^  is  half  a  square  foot,  while  ^*  half  a  foot*'  square 
is  6  inches  square ;  that  is,  one-fourth  a  square  foot.  '*  6  in.  square  ** 
is  a  square  6  in.  on  a  side. 

79.  Find  the  volume  of  a  frustum  of  a  right  pyramid  whose  lower 
base  is  a  square  3  ft.  on  a  side,  upper  base  a  square  2  ft.  on  a  side, 
and  height  4  ft. 

Jx4  X  (32  +  22  +  V3=^  X  22)  =  J  X  4  X  (9  +  4  +  6)  =  J  X  4  X  19  =  26f 

26J  cu.  ft.  Ans. 


80.   Find  the  capacity  in  liquid  quarts  of  a  tin  pan  10  in.  in  diame 
ter  at  the  top,  8  in.  in  diameter  at  the  bottom,  and  4  in.  deep. 

J  X  4  X  (0.7854  X  102  +  0.7854  x  82  +  VO.7854  x  10^  x  0.7854  x  «2) 

=  i  X  4  X  0.7864  X  (100  -f  64  +  80) 

1  0.2618 

=  5  X  4  X  0.T^^  X  244  =  265.5168. 
p 

265.6168  cu.  in.  =  ?55i^l?§  qt.  =  4.42  qt.  Ans, 

67.76 
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4.42 


6775)25661.68 
23100 
24516 
23100 


14168 

11660 

2618 


81.   How  many  hektoliters  will  a  circular  vat  hold  5™  in  diameter 
at  the  top,  4.57™  in  diameter  at  the  bottom,  and  1.17<n  deep  ? 

i  X  1.17  X  (0.7864  X  6«  +  0.7864  x  4.67a 

+  V0.7864  X  62  X  0.7864  x  4.573) 
=  0.89  X  0.7854  x  (5^  +  4.672  +  6  x  4.57) 
=  0.39  X  0.7854  x  (26  +  20.8849  +  22.86) 
=  0.39  X  0.7864  x  68.7349  =  21.0639. 

4.57  0.7864  68.7349 

4.67  0.39  0.306306 

4124094 
2062047 
4124094 
2062047 
21.0539122794 

21.0639e»»'n  =  210.O39W    Ans, 


3199 
2286 

1828 

20.8849 


70686 
23662 

0.306306 


82.  If  4  cu.  in.  of  iron  weigh  1  lb.  avoirdupois,  what  is  the  weight 
in  grains  of  1  cu.  in.  of  iron  ?  What  is  the  specific  gravity  of  the 
iron  ? 

1  cu.  in.  of  iron  weighs  J  lb.  =  J  of  7000  gr.  =  1760  gr.    Ans. 
1  cu.  ft.  of  iron  weighs  1728  x  J  lb.  =  432  lb. 
432  -f.  62J  =432  X  x}^  =  Mi  =  6.912.   Ans. 

6.912 

125)864. 
760 
1140 
1125 
150 
126 
250 
260 


\ 
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83.  If  4  cu.  in.  of  iron  weigh  1  lb.,  what  is  the  diameter  of  a  d-lb. 
ball?  of  a 32-lb.  ball ? 


F  =  (6  X  4)  cu.  in.  =  24  cu.  in. 
r=  0.6236  I>». 
24  =  0.6236  Z)s. 


D  =-\/— ^^  -  in.  =  3.678  in.  Ana. 
>0.623 


»!  _24 
,6236 

log        24  =  1.3802 

colog  0.6236  =  0.2810 

3  1.6612 

0.6637 


=  log  3.678. 


r=  (32  X  4)  cu.  in.  =  128  cu.  in. 
F=  0.6236  Z)». 
128  =  0.6236  2>«. 


>»  0.6236 


in. =6.263  in.  Ans. 


log       128  =  2.1072 

colog  0.6236  =  0.2810 

312  3882 


0.7961 
=  log  6.253. 


84.  At  \  lb.  to  the  cubic  inch,  what  is  the  weight  of  a  rectangular 
block  of  iron  17.36  in.  by  8.7  in.  by  1.76  in.?  What  would  be  its 
diameter  if  cast  into  a  ball,  if  11  %  is  allowed  for  waste  ? 

0.44 
17.36  X  8.7  X  ;.>?  X  i  lb.  =  66.464  lb.  Ans, 


17.36 

8.7 

12162 
13888 

161.032 
0.44 

604128 
604128 

66.46408 


>         0.6236 

=  7.673  in.  Ans. 

log     0.89  =  9.9494-10 
log  4  =  0.6021 

log  66.464=  1.8226 
colog  0.6236  =  0.2810 


3 [2. 6650 
0.8850 
=  log  7.673. 


85.  At  Jib.  to  the  cubic  inch,  what  is  the  weight  of  a  rectangular 
block  of  iron  71.4  in.  by  8f  in.  by  3 J  in.  ?  What  would  be  its  diameter 
if  cast  into  a  ball,  if  11  %  is  allowed  for  waste  ? 

119     13      2 

71}  X  84  X  34  X  J  lb.  =  ?2?  X  ^  X  ^  X  ^Ib.  =l^lb.  =  616|lb.  Ans, 

?         J»        3       ^  6 


Diameter 


'         0.6236 
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log     0.89  =  9.0494  -  10 

log         4  =  0.6021 

log    5151  =  2.7123 

colog0.5236  =  0.2810 

313.5448 


1.1816     .     =  log  15. 19. 

86.   What  is  the  diameter  of  a  cylinder  11  in.  long  that  will  hold 

2  gallons  ? 

2  gal.  =2  X  231  cu.  in.  =  462  cu.  in. 

462  =  0.7854  x  D^  x  11. 


B  =  JZ_i52_  in.  =  ^\-^-^  in.  =  7.313  in.  Ans. 
>»  0.7864  X  11  ^0.7854 


log        42  =  1.6232 

colog0.7854  =  0.1049 

211.7281 


0.8641  =  log  7.313. 

87.   What  is  the  diameter  of  a  cylinder  9  in.  long  that  will  hold 

2  gallons  ? 

462  =  0.7854  x  Z)^  X  9. 

D  =  J_J5i_  in.  =  8  086  in.  Ans. 
^l  0.7854  X  9 

log  462  =  2.6646 
colog0.7864  =  0.1049 
colog  9  =  9.0468  -  10 


2  1.8163 


0.9077  =  log  8.086. 

88.   What  is  the  diameter  of  a  cylinder  30^™  long  that  will  hold 

10  liters  ? 

W  =  10,000«". 

10,000  =  0.7854  X  I>2  X  30. 


^=Vi 


1000       cm 


0.7854  X  3 


=  20.6c«    Ans, 


log  1000  =  3.0000 
colog0.7854  =  0.1049 
colog  3  =  9.5229  -  10 


2  2.6278 


1.3139  =  log  20.6. 
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89.  Find  the  circumference  of  a  globe,  if  the  number  of  square 
centimeters  in  its  surface  is  three  times  the  number  of  cubic  centi- 
meters in  its  volume. 

V  -  0.5286  X  Z)» ;    8-  3.1416  x  DK 

3  X  0.6236  X  Z)»  =  3.1416  x  Lf^. 

Divide  both  sides  by  3  x  016236  x  D^,  D-  2. 

Hence,  the  circumference  is  3.1416  x  2«'n  =  6.2832«".  Am, 

90.  Find  the  diameter  of  a  circle,  if  the  number  of  inches  in  its 
circumference  is  equal  to  the  number  of  square  feet  in  its  area. 

Area  =  0.7864  x  D»  sq.  ft. 

Circumference  =  8.1416  x  2)  ft.  =  12  x  3.1416  x  D  in. 

0.7864  X  Z)2  =  12  X  3.1416  x  Z). 

Divide  both  sides  by  0.7864  x  D,  Z)  =  48.  48  ft.  Ans, 

91.  How  many  times  does  a  carriage  wheel  3  ft.  2  in.  in  diameter 
turn  in  going  a  mile  on  a  smooth  road  ? 

^^^       =  630.7.  Am, 


3.1416 
3.1416 

6236 

x3i 

630.7 

09484)62800000. 
407420 

04248 

305800 

V.cf4o4 

298452 

734800 
696388 

38412 

92.  A  point  in  the  tire  moves,  while  the  wheel  turns  once,  just  four 
times  the  diameter  of  the  wheel.  How  far  does  a  spike  head  in  the 
tire  travel  while  a  wheel,  3  ft.  2  in.  in  diameter,  travels  1  mi.  ? 

From  Example  91,  the  wheel  turns  630.7  times  while  the  wheel  goes 

1  mL 

1769     „ 

630.7  x  4  X  3J  ft.  =2?2?  X  ^  x  —  f t.  =  ?5?li f t.  =  6722.2  ft.   Aw, 

6  ? 
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93.  An  oil  can  is  formed  of  two  cylinders  connected  by  a  frastum 
of  a  cone.  The  upper  cylinder,  or  neck,  is  6««»  in  diameter,  and  76™" 
high ;  the  lower  cylinder  is  I'i''"^  in  diameter,  and  153™™  high ;  the 
total  length  of  the  can  is  30^>».    Find  the  capacity  of  the  can  in  liters. 

A  square  shaft  to  contain  the  neck  would  contain 

(QxQ  X  7.5)««n  =  270«™. 

A  square  shaft  to  contain  the  body  would  contain 

(13  X  13  X  15.3)«»»  =  2585.7«Jni. 

The  frustum  of  a  square  pyramid  to  enclose  the  remainder  would 
contain 

1  X  7.2  X  (169  +  36  +  V169  x  36)««»  =  679.2<»n. 

0.78&4  X  (270  +  2686.7  +  679.2)«»  =  2776'««n  =  2.776».  Ans, 

7.6 
36 

460 
226 


270.0 


13 

169 

3|7.2 

13 

36 

2.4 

39 

78 

13 

283 

169 

2.4 

16.3 

1132 

607 

666 

846 

679.2 

169 

2686.7 

270. 

3634.0 

2586.7 

0.7854 

679.2 

141396 

3634.9  176745 

282792 
247443 


2776.31046 


94.  A  common  tunnel  is  formed  of  a  frustum  of  a  cone  terminated 
with  a  cylinder.  The  height  of  the  frustum  is  14«n,  and  the  diameters 
of  the  two  bases  are  176™«  and  16"™,  respectively.  The  cylinder  is 
gem  long.    Yind  the  capacity  of  the  tunnel  in  liters. 
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The  volume  of  the  cylinder 

=  0.7854  X  (8  X  1.02)ccm  -  0.7854  x  20.48«« 

The  volume  of  the  frustum  of  the  cone 

=  Jjf  X  0.7854  X  (17.52  ^  i.ea  +  V17.52  x  1.6«)<^«» 

=  Jji  X  0.7854  X  (306.25  +  2.56  +  28)"» 

=  Jji  X  0.7854  X  336.81«'">  =  0.7854  x  1571.78*'™. 

Therefore,  the  tunnel  holds 

0.7854  X  20.48««"»  +  0.7854  x  1671. 78«« 
=  0.7854  X  1592.26«"n  =  1260«"n  =  1.25^  Ana, 

1592.26 
0.7854 


636904 
796130 
1273808 
1114582 

1250.561004 

95.  A  pan  in  the  form  of  a  frustum  of  a  cone  is  10«™  deep,  12<:™ 
across  the  bottom,  and  23^^^  across  the  top.  Find  the  capacity  of  the 
pan  in  liters. 


i  X  10  X  0.7864  X  (232  +  129  ^  ^23^  x 

122) 

=  J  X  10  X  0.7854  X  (529  +  144  +  276) 

=  i  X  10  X  0.7854  X  949  =  2484.6. 

23 

23 

0.7854 

23 

12 

9490 

69 

46 

706860 

46 

23 

31416 

520 

276 

3 

70686 

%I*iV 

7463.4460 

2484.482 


2484. 5««  =  2.48451  Ans, 


96.  Find  the  number  of  square  centimeters  of  sheet  iron  in  a 
stovepipe  4™  long,  26«"  in  diameter,  and  1"»"  thick,  if  the  edges  lap 
one  centimeter.  Find  the  weight  of  the  pipe,  if  the  specific  gravity  of 
the  sheet  iron  is  7.8. 
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4'»  =  400«»;  I™  =  0.1—. 
Surface  =  400  x  (3.1416  x  26  +  l)vm  =  33,072.64fl«».  An». 
Wei^t  =  7.8  X  (0.1  X  33,072.64)1  =  26,797s  =  26.797k«.  ^lu. 

3.1416  3307.264 

26  7.8 


18M96  26458112 

62832  23150818 


81.6816  25796.6592 

1. 


82.6816 
400 

33072.6400 

97.  A  steam  boiler  is  formed  of  a  cylinder  terminated  at  each  end 
by  a  hemispherical  cap  of  the  same  diameter.  The  length  of  the 
cylinder  is  3.4™,  interior  diameter  0.8™.  Find  the  number  of  hekto- 
liters  of  water  required  to  fill  the  boiler  half  full. 

Volume  of  the  cylinder 

=  0.7854  X  (3.4  X  0.82)etHn  -  LYOO^b"  =  17.09^. 
The  two  caps  form  a  sphere,  whose  volume 

=  0.6236  X  (0.8«)«»»»  =  0.268*™  =  2.68". 

I  X  (17.09W  +  2.68")  =9.89»»».  Am. 

3.4  0.7854 

0.8  2.176 


2.72  47124 

0.8  54978 


2.176  7854 

15708 


1.7090304 


0.8  0.5236 

0.8  0.612 


0.64  10472 

0.8  5236 

—^  26180 


0.2680832 


i 
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98.  A  spherical  bomb  is  32<'°>  in  diameter,  and  ttie  sides  38*°°*  thick. 
If  the  specific  gravity  of  the  metal  is  7.2,  what  is  the  weight  of  the 
bomb  and  its  capacity  ? 

Inside  diameter  =  32«n  -  2  x  3.8^™  =  24.4«». 

Inside  volume  =  0.5286  x  (24.4»)««'»  =  7607«c«n  =  7.6071.  Ant, 

log0.5236  =  9.7190 -10 
log   24.48  =  4.1622 

3.8812         =  log  7607. 

Total  volume  =  0.5236  x  (328)«m  -  I7,i50«cm. 

Iog0.5236  =  9.7190 -10 
log       328  =  4.5153 

4.2343         =  log  17,160. 

17,150«««»  -  7607«««  =  9543««"»  =  9.543«<*™. 
12  X  9.543k«  =  68.71>«.  Ans. 

9.543 

7.2 


19086 
66801 

68.7096 


99.   The  diameters  of  a  lampshade  are  2b^^  and  1^^^  and  its  slant 
height  is  134™".    Find  its  curved  surface  in  square  centimeters. 

}  X  (25«=™  +  7c"a)  =  16«"a. 

134mm  =  I3.4cni. 

(13.4  X  3.1416  X  16)Q«»  =  673.6V™.  Ans. 


13.4 
16 

804 
134 

214.4 


3.1416 
214.4 

125664 
125664 
31416 
62832 

673.55904 
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100.  A  niche  Is  formed  like  a  half-cyliiider  surmounted  by  a  quar- 
ter of  a  sphere.  The  height  of  the  cylinder  is  1.2",  the  diameter 
0.8°*.  Find  the  volume  of  the  niche,  and  the  area  of  its  interior 
surface. 

Volume  of  half-cylinder  =  }  x  (1.2x0.7864  x  0.8«)«*« 

=  0.80159e»>m  =  301.601. 
Volume  of  quarter-sphere  =  }  x  (0.6236  x  0.8»)ei>m 

=  0.06702*»  =  67.021. 
301.691  + 67.021  =  368.61».  Ans, 


0.8 

0.8 

0.64 

0.6 

0.384 

0.7854 

0.384 

31416 

62832 

23562 

0.3015936 


0.8 

0.8 

0.64 

0.8 

0.612 

0.6236 
0.612 
10472 
6236 
26180 


4  0.268U832 


0.0670208 
Surface  of  half-cylinder    =  J(1.2  x  3.1416  x  0.8)<nn  =  1.60809™ 
Surface  of  quarter-sphere  =  J  x  (3.1416  x  0.82)«j™  =  0.5027<»"». 
Surface  of  the  floor  =  J  x  (0.7854  x  0.82)q«  =  0.2513«i»n. 
1.6080««»  +  0.5027<»'n  +  0.2513<»™  =  2.262'J«».,^n«. 


0.8 

3.1416 

0.8 

3.1416 

0.7854 

0.6 

0.48 

0.8 

0.16 

0.32 

9.48 

251328 

4  0.64 

188496 

15708 

125664 

0.16 

31416 

23562 

1.507968 

0.502666 

0.251328 

101.  What  is  the  expense,  at  30  cents  a  square  yard,  of  painting 
the  walls  and  ceiling  of  a  room  22  ft.  6  in.  long,  13  ft.  6  in.  wide,  and 
10  ft.  high  ? 

Perimeter  =  2  x  (22i  ft.  +  13i  ft.)  =  72  ft. 

Area  of  walls  =  (10  x  72)  sq.  ft.  =  720  sq.  ft 

Area  of  ceiling  =  (22J  x  13 J)  sq.  ft.  =  303.75  sq.  ft. 

Total  area=720  sq.  ft.+303.75  sq.  ft.  =  1023. 75 sq.  ft.=rll3.76Bq.yd. 

114  sq.  yd.  at  $0.30  a  sq.  yd.  will  cost  114  x  90.30  =  $34.20.  Am. 
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102.  In  what  time  will  an  empty  cistern  be  filled  by  three  pipes 
whose  diameters  are  ^  in.,  }  in.,  and  1  in.,  if  the  largest  alone  would 
fill  it  in  40  min.  ?  The  rates  of  flow  are  proportional  to  the  squares  of 
the  diameters. 

The  smallest  alone  would  fill  it  in  (f)^  of  40  min.  =  160  min. 
The  other  alone  would  fill  it  in  (})>  of  40  min.  =  71^  min. 
Hence,  in  1  min.  the  largest  fills  ^  of  the  cistern, 

the  smallest  fills  y^  of  the  cistern, 

the  other  fills  ^f^  of  the  cistern, 
and  all  three  together  fill  A  +  t4t  +  ^  =  ^  of  it. 

Hence,  it  will  take  ^  min.  =  22^  min.  Ana. 

103.  How  many  gallons  of  water  are  contained  in  a  length  of  60  yd. 
of  a  canal,  if  its  width  at  the  top  is  8  yd.  and  at  the  bottom  7  yd.,  and 
its  depth  5  ft.  ? 

The  average  width  is  ?-±^  yd.  =  7^  yd.  =  22i  ft. 

60  yd.  =  160  ft. 

60          864 
160  X  22^  X  6  X  1728_;^0  x  45  x  5  x  ;T2g_9720000  io«  ooq  o 
231       -     f^^m  77~  =  126,233.8. 

77         126,233.8  gal.  Ans, 
126233.8 


864 
6 

4320 
60 

216000 
46 

1080000 
864 

0720000 


77)9720000. 
77 


202 
164 

480 
462 


180 
164 


260 
231 

290 
231 


590 
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UM.*  A  man  wfao  rows  4  miles 
12  min.  to  row  4  miles  up  m  riTer. 
dopn  seun  f 

1  hr.  12  min.  =  1.2  hr. 


an  hoar  in  still  water  takes  1  hr. 
How  long  will  it  take  him  to  row 


In  still  w«ier  the  man  ooold  row  1^x4  mi. =4.8  mi.  in  1  hr.  12  min. 

Hence,  the  stream  carries  him  down  0.8  mL  in  1.2  hr.,  or  flows  at  the 

^08  2 

rate  of  -^  mL  =  -  mL  per  hour.     When  he  rows  with  the  stream 

1.2  S         *^  . 

he  will  row  4{  mL  per  boor,  and  will  row  4  mL  in  —  hr.  =  f  hr. 

=  olf  min.  Ars.  » 


105.   How  long  most  a  ladder  be  to  reach  a  window  40  ft.  from  the 
ground,  if  the  distance  of  the  foot  of  the  ladder  from  the  wall  is  9  ft.  ? 

The  lemrth  of  the  ladder 


=  V40»  +  9*  ft.  =  VlenoVsi  fL  =  V1681  fL  =  41  ft.  ^iw. 

16  81(41 
16 


81)81 
81 


106.  If  3  oz.  of  gold  15  carats  fine  are  mixed  with  7  oz.  12  carats 
fine,  what  will  be  the  fineness  of  the  compound  ?  What  must  be  the 
fineness  of  11  oz.  that,  when  added  to  this  compound,  the  whole  may 
be  14  carats  fine  ? 


3  X  15  =  46 
j;  X  12  =  84 
10  fl29 


12.9 
12.9  carats.  Ans. 


10  oz.  -f  11  oz.  =  21  oz. 
21  X  14  =  294. 
294  -  129  =  165. 
165-5-  11  =  15. 


15  carats.  Ans, 


107.  Find  the  surface  of  each  face  of  a  cube  whose  Yolume  is 
14  cu.  ft.  705.088  c\x.  in. 
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14  CO.  ft.  706.088'cu.  in.  =  24,897.088  cu.  in. 


24  897.088(29.2 
8 

3  X  202  =  1200 

3x  (20x9)=    540 

92=      81 

1821 

16897 
16389 

3  X  2902  =  2623( 
3  X  (290  X  2)  =      17^ 
22  = 

K) 

10 

4 

608088 

2640. 

14 

608088 

29.2 
29.2 

684 
2628 

684 

852.61 
862.64  sq.  in.  Ans. 


108.  Determine  the  depth  of  conical  wineglasses  2}  in.  across  the 
top  that  60  of  them  may  hold  a  gallon. 

Volume  =  ^  of  231  cu.  in.  =  }J  cu.  in. 

Volume  =  J  X  (2.6  x  2.6  x  0.7854  x  h)  cu.  in. 
=  J  X  (6.26  X  0.7864  x  h)  cu.  in. 

.-.  JJ  =  J  X  6.26  X  0.7854  x  h. 

a 


h  = 


i  X  6.25  X  0.7854 
8 


m. 


=  f??x?xJ22xM^in.  =  ^in.  =  2.363in.  Ans. 

y^^      m   mi)      17 


17 


109.  What  must  be  the  length  of  spermaceti  candles  {  of  an  inch 
iu  diameter  that  six  of  them  may  weigh  a  pound,  if  the  specific  gravity 
of  spermaceti  is  0.943  ? 


V  =  0.7854  X  [ ^  X  A^  cu.  in. 


1  lb.  is  the  weight  of 


1728 


0.943  X  62.5 


—  cu.  in.  of  spermaceti. 


Hence, 0.7864  x^xh  = ^"^'^^    ^ — 

82  6  X  0.913  X  62.6 


h  = 


1728  X  82 


0.7851  X  7^  X  6  X  0.943  X  62.5 


in.  =  8.124  in.  Ans, 
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log 

1728: 

=  3.2375 

log 

82 

=:  1.8062 

colog( 

).7854: 

=  0.1049 

colog 

7«  = 

=  8.3098- 

-10 

colog 

6: 

=  9.2218  - 

-10 

colog 

OMS 

=  0.0256 

colog 

62.5: 

=  8.2041  - 

-10 

0.9098 

:lc^  8.124. 

110.  A  cylinder  10  in.  across  and  10  in.  high  contains  0.3927  cu.  ft 
of  water.  How  many  shot  0.1  in.  in  diameter  must  be  poured  in  to 
raise  the  water  to  the  top  ? 

Volume  of  cylinder  =  0.7854  x  (10*  x  10)  cu.  in.  =  785.4  cu.  in. 

0.3927  cu.  ft.  =  0.3927  X  1728  cu.  in.  =  678.6856  cu.  in. 

785.4  cu.  in.  -  678.5856  cu.  in.  =  106.8144  cu.  in. 

Volume  of  each  shot  =  0.6236  x  (0.1*)  cu.  in.  =  0.0005236  cu.  in. 

106.8144  -^  0.0005236  =  204,000.  Am, 


0.3927 
1728 

31416 
7864 

27489 

3927 

678.5856 


204000 


6236)1068144000 
10472 


20944 
20944 


000 


111.  How  deep  must  a  round  cistern  4  ft.  in  diameter  be  made  to 
be  lined  with  the  same  amount  of  lead  as  a  cubical  cistern  4  ft.  on  an 
edge  ?    Compare  their  capacities. 

Amount  of  lead  to  line  cubical  cistern 

=  5  X  (4  X  4)  sq.  ft.  =  80  sq.  ft. 

Area  of  bottom  of  round  cistern 

=  0.7854  X  16  sq.  ft.  =  12.5664  sq.  ft. 

80  sq.  ft.  -  12.5664  sq,  ft.  =  67.4336  sq.  ft. 

.-.  depth  =  /^-f^^^    ft.  =  5.366  ft.  An», 
4  X  3.1416 
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3.1416  6.366 

4 


126664)674336. 
12.5664  628320 


460160 
376902 
831680 
753984 


776960 

763984 

22976 
Cubical  cistern :  ronnd  cistern 

=  (4»)  cu.  ft.  :  (5.366  X  0.7854  x  16)  cu.  ft.  =  64  :  67.43.  Ans, 

0.7854  12.5664 

16  6.366 

47124  753984 

7854  753984 


12.5664  376992 

628320 


67.4313024 


112.  The  material  for  lining  a  cubical  cistern  cost  $  10.  Find  the 
cost  of  the  material  for  lining  two  similar  cisterns  which  shall  each 
hold  one  half  as  much. 

The  cost  is  proportional  to 

(v^)2  : 2  X  (\^)2  =  12  :  2  X  0.79372  =  1  : 2  x  0.63  =  1  : 1.26. 
1  : 1.26  :  :  8 10  :  ?.        1.26  x  $  10  =  3 12.60.  Am. 

113.  If  5  excavators  sink  a  circular  shaft  8  ft.  in  diameter  and  125 
fathoms  deep  in  100  days  of  10  hr.  each,  how  many  nights  of  7  hr. 
each  will  4  excavators  be  in  sinking  a  shaft  6  ft.  in  diameter  and  75 
fathoms  deep,  if  the  difficulty  of  working  by  night  is  one  seventh 
greater  than  by  day,  and  tlie  hardness  of  the  ground  in  the  smaller 
shaft  is  to  that  in  the  larger  shaft  as  7  is  to  5  ? 

4:6  9        3        ;Z  25 

82:6a  ^  X  g^  X  yg  X  If?  X  gi  X  T  X  ;(?j2l  nights 
125  :  76  :  :  100  nights  :  ?.  ^  X  ^^  X  ;;2^  X  7  X  7  X  ^ 

7  :  10  ?         ^ 

7:8  ^ 

6:7  =^^  nights  =  96f  nights.  Ana, 
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114.   Find  the  number  of  dry  quarts  a  tub  will  hold  that  is  22  in. 
across  the  top,  20  in.  across  the  bottom,  and  18  in.  deep. 

Area  of  upper  base  =  3.1416  x  ll<  =  380.1336. 
Area  of  lower  base  =  3.1416  x  10>  =  314.16. 


>/380.1336x314.16=  V3.14162X  ll*x  10«=3.U16x  11  x  10=345.576. 
r=  J  X  18  X  (380.i;}36  +  314.16  +  345.576) 


=  6  X  1039.8696  =  6239.2176. 

6239.2176 


6239.2176  cu.  in.  = 


67.2 


dry  qt.  =  92.8455  dry  qt.  Ans. 


115.   Find  the  number  of  dry  quarts  a  cylinder  will  hold  that  is 
28  in.  long  and  has  a  diameter  of  18  in. 

log        28=1.4472 
log3.1416  =  0.4071 
log        81  =  1.9085 
colog     67.2  =  8.1726-10 

2.0254         =  log  106.0. 


^.^28x3.1416x9'^ 
67.2 
=  106  dry  qt  Ans. 


116.  How  high  will  2  quarts  of 
7  in.  in  diameter  ?  How  high  will  2 
pail? 

2  liquid  qt.  =  2  x  57}  cu.  in. 
=  115 J  cu.  in. 

r=  3.1416  x3.5'x  h. 

115.6  =  3.1416  x3.5»xft. 

j^__         115.5 
"3.1410x3.5'^' 

log   115.5  =  2.0626 
colog  3.1416  =  9.5029  -  10 
colog     3.52  =  8.9118-10 

0.4773 

=  log  3.001. 

3.001  in.  Ana. 


milk  stand  in  a  cylindrical  pail 
quarts  of  oats  stand  in  the  same 

2  dry  qt.  =  2  X  67i  cu.  in. 
=  134|  cu.  in. 

F=  3.1416  x3.6«x  A. 

134.4  =  3.1416  x3.5«x  A. 

.   A=— i^il_. 
3.1410  x  3.5^ 

log   134.4  =  2.1284 
colog  3.1416  =  9.5029  -  10 
colog     3.5«  =  8.9118-10 

0.5431 

=  log  3.492. 

3.492  in.  Ans, 


117.  Find  the  capacity  in  gallons  of  a  cylindrical  boiler  1  ft.  in 
diameter  and  4  ft.  10  in.  long ;  of  a  cylindrical  boiler  1  ft.  6  in.  in 
diameter  and  3  ft.  6  in.  long ;  of  a  cylindrical  boiler  2  ft.  8  in.  in  diam- 
eter and  5  ft.  6  in.  long. 
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1  ft  =  12  in. ;  4  ft.  10  in.  =  68  in. 
,.     3.1416  X  62  X  68 


1  ft.  6  in.  =  18  in. ;  3  f t.  6  in. 
=  42  in. 


r  —  — 

( 

231 

log  3.1416 

=  0.4971 

log 

36 

=  1.6563 

log 

58 

=  1.7634 

colog 

231 

=  7.6364  - 

10 

1.4632 

=  log  28.39. 

28.39  gal. 

Ans, 

v= 


3.1416  X  9^x42 
231 


log3.1416  =  0.4971 
log        81  =  1.9085 
log        42  =  1.6232 
colog      231  =  7.6364  -  10 

1.6662 

=  log  46. 26. 

46.26  gal.  Ans. 

2  ft.  8  in.  =  32  in. ;  5  ft.  6  in.  =  66  in. 

y^_3.1416x  16^x60 
231 

log3.1416  =  0.4971 
log       163  -  2.4082 
log        66  =  1.8195 
colog      231  =  7.6364  -  10 

2.3612  =  log  229.7. 

229.7  gal.  Ans. 

118.  Find  the  capacity  of  a  tumbler  3^  in.  across  the  bottom,  3^  in. 
across  the  top,  and  3J  in.  deep;  of  a  cylindrical  tumbler  3^  in.  in 
diameter  and  3}  in.  deep. 

Area  of  upper  base  =  0.7854  x  (3.62)  sq.  in.  =  9.62115  sq.  in. 

Area  of  lower  base  =  0.7854  x  (3.25*)  sq.  in.  =  8.29579  sq.  in. 

Vy.62116  X  8.29679  =  V3.6a  x  3.252  x  0.78543 

=  3.5  X  3.25  X  0.7854  =  8.93392. 
Volume  =  J  X  3.6  X  (9.62115  +  8.29579  +  8.93392)  cu.  in. 
=  J  X  3.5  X  26.85086  cu.  in.  =  31.326  cu.  in.   Ans. 


3.6 

0.7864 

3.25 

10.5625 

3.6 

12.25 

3.25 
1625 

0.7854 

175 

39270 

422500 

106 

15708 

650 

628125 

12  26 

16708 

976 

845000 

7854 

10.5626 

730376 

9.621150 

8.29578750 
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3.25 

11.375 

3.5 

0.7864 

•  26.86086 

1625 

45600 

3.6 

975 

56876 

13426430 

11.376 

91000 
79626 

8.9339250 

8065258 

3 193.978010 

31.326 

,0.3927     7     7      7." 
Volume  =  f  HJm  X  5  X  5  X  -  )cu.  in. 

JZ     2      2/ 


=(! 


=  33.674  cu.  in.   Ans. 


7 
7 

49 

7 

343 


0.3927 

343 

11781 
15708 

41134.6961 
33.674 

11781 

134.6961 


119.  Find   the   area  of  an  ellipse  whose  longest  and  shortest 
diameters  are  11  in.  and  8  in.,  respectively. 

0.7864  X  (11  X  8)  sq.  in.  =  69.116  sq.  in.   Ana. 

0.7864 
88 


62832 
62832 

69.1162 


120.  The  ends  of  a  rope  100  ft.  long  are  fastened  to  stakes  placed 
80  ft.  apart  on  level  ground.  A  ring,  to  which  a  kid  is  tied,  plays 
freely  on  the  rope.  How  far  from  a  straight  line  joining  the  stakes 
can  the  ring  he  pulled  ? 


v/502  -  405»  ft.  =  V2600  -  1600  ft.  =  V900  f U  =  30  ft  Ans. 


121.  If  the  stakes  of  Ex.  120  are  placed  25  ft.  apart,  by  how  many 
per  cent  is  the  kid^s  pasturage  increased,  provided  he  can  graze  18  in. 
beyond  the  rope  when  stretched  ? 
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V50a  -  12.52  ft.  =  ^2600  -  166.26  ft.  =  V2343.76  ft.  =  48.4  ft. 

2343.76(48.4 
16 


88)743 
704 


964)3975 
3856 

The  diameters  of  the  ellipse  are  100  ft.  +  2  x  1}  ft  and  2  x  48.4  ft. 

4-  2  X  IH^  ;  ^^^^  ^1  ^^^  ^^-  ^^^  ^-^  ^^• 
Area  =  0.7854  x  (103  x  99.8)  sq.  ft. 

Diameters  of  ellipse  of  Ex.  120  are  103  ft.  and  63  ft 

Area  =  0.7854  x  (103  x  63)  sq.  ft 

0.7864  X  103  X  99.8  _  99.8  _  ^  ^g^ 
0.7854  X  103  X  63         63 

1.684 


63)99.8 
63 
.368 
316 


630 
604 


260 
262 

Hence,  the  increase  is  68.4%.  Ans, 

122.  A  cylindrical  log,  11  in.  in  diameter,  ia  sawed  off  at  such  a 
slant  that  the  pieces  are  8  in.  longer  on  the  longest  than  on  the 
shortest  side.  Find  the  diameters  of  the  ellipse  thus  made,  and  its 
area. 

The  shortest  diameter  is  evidently  the  diameter  of  the  log,  or  11  in. 
The  longest  diameter  is 

Vlia  +  82  in.  =  V121  +  64  in.  =  Vl85  in.  =  13.6  in. 
Area  =(13.6  x  11  x  0.7854)  sq.  in.  =  117.5  sq.  in.  Ans. 

log  13.6  =  1.1336 
log  11  =  1.0414 
log0.7854  =  9.8961  -10 

2.0700         =  log  117.6. 
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123.   Find  the  area  of  an  ellipse,  if  its  longest  diameter  is  12  in. 
and  its  shortest  diameter  9  in. 

Area  =  0.7854  x  (12  x  9}  sq.  in.  =  84.8232  sq.  in.  Ans. 

0.78&4 

108 

62832 

7864 


84.8232 


124.  Find  the  nun^ber  of  quarts  a  conical  vessel  will  bold  if  it  is 
9  in.  across  the  top  and  8  in.  deep. 

y^  \  X  0.7854  X  y  X  8  q^  ^  2  g3g  ^^  ^^^ 
57.75 
colog  3  =  9.5229  -  10 

log0.7854  =  9.8951-  10 
log        81  =  1.9085 
log  8  =  0.9031 

colog  57.75  =  8.2384  -  10 

0.4680  =  log  2.038. 

125.  Find  the  number  of  pints  a  spherical  bowl  will  hold  if  it  is 
5  in.  across  the  top  and  2^  in.  deep. 

y^  I  X  2.25  X  5i  X  0.7854        ^  1.5x5^x0.7854        ^  ^^        ^„ 
i  X  57.75  *^  28.875  ^ 

log       1.5  =  0.1761 
log        25  =  1.3979 
log0.7854  =  9.8951  -10 
colog  28.875  =  8.5395  -  10 


0.0086 


=  log  1.02. 


126.   Find  the  number  of  pints  a  spherical  bowl  will  hold  if  it  is 
4  in.  across  the  top  and  3^  in.  deep. 

P.^  }  X  3ix  4^  X  0.7854   ^^^Q^g        ^^ 
28.875 
log  2  =  0.3010 

colog  3  =  9.5229  -  10 

log       3.5  =  0.5441 
log        16  =  1.2041 
log0.7854  =  9.8951 -.10 
colog  28.876  =  8.5395  -  10 

0.0067  =  log  1.016. 
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127.  Find  the  capacity  in  pints  of  a  coffee  cup  3  in.  across  the  top 
and  Sin.  deep. 

^  ^  1x3x3^x0.7854       ^  27  x  0.7854       ^  ^^^^        ^,^^ 
ix  57.75  ^  57.76       ^  ^ 

log        27  =  1.4314 
log0.7864  =  9.8951 -10 
colog   67.76  =  8.2384-10 

9.5649 -10  =  log  0.3672. 

128.  Find  the  capacity  in  liters  of  a  spherical  wash  howl  SO^  in 
diameter  and  S*"™  deep. 

F=  J  X  (6  X  3.1416  X  152)cctn  =,  ^^  x  5  x  3.1416  x  ??^) 

=  2356.2«"  =  2.356^  Ans. 

3.1416 

760 
1570800 
219912 
2356.2000 

129.  Find  the  capacity  in  liters  of  the  basin  of  a  fountain  SO^*"  in 
diameter  and  31  <=™  deep. 

r=  I  X  (31  X  0.7854  X  892)ccm  _  128,600««  =  128.61.  ^^s. 

log  2  =  0.3010 

colog  3  =  9.5229  -  10 

log        31  =  1.4914 
log0.7864  =  9.8951-  10 
log       89^  =  3.8088 

6.1092  =  log  128,600. 

130.  Find  the  capacity  in  quarts  of  a  bowl  10  in.  in  diameter  and 
4  in.  deep. 

^,^^x  4x0.7864x10'  ^^  ^  3  ^27  qt.  Ans. 
kuJb 

log  2  =  0.3010 

colog  3  =  9.5229  -  10 

log  4  =  0.6021 

log0.7854  =  9.8951 -10 

log      100  =  2.0000 
colog   57.76  =  8.2384  -  10 

0.6696  =  log  3.627. 


coI<^28.875  =  8.63»o-l 


9.9909-1 
28.875 


r^l^il4:^:T^2i2L^ 


28.876 
log  2  =  0.3010 

log0.7864  =  9.8961 -10 
log        49  =  1.0902 

colog28.875  =  8.5395 -10 
0.4258 

2  H^'  ^r.  f"*"^  ^'"^"^  '^  »  spherical  I 
2  It  deep  hoUi  ?  *-       u«  ij 

r=  lx_lx_a78^  X  62  X  1728 

23T ^- ' 

log  2=0.3010 

colog  3  =  9.5229  -  10 

log  2  =  0.3010 

logO.7854  ±=9.8951-10 
log        26  =  1.3979 
log    1728  =  3.2376 
colog      231  =  7.6364  -  10 
2.2918  = 

1  ft.  deep  hold  ? 
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.  134.  Find  the  capacity  in  pints  of  a  saucer  6  in.  across  and  2  in. 
deep. 

»x2x0.7854x5^       ^  100  X  0.7854       ^  ^^^        ^^ 
28.876  3  X  28.875 

log      100  =  2.0000 

log0.7854  =  9.8951 -10 
colog  3  =  9.6229  -  10 

colog  28.876  =  8.6396  -  10 

9.9676  -  10  =  log  0.9068. 

135.  Find  the  capacity  in  gallons  of  a  paraboloid  (shaped  like  a 
coffee  cup)  boiler  26  in.  across  and  14  in.  deep. 

y^  ixl4x0.78>54x25«     ^  ^  7x0.7854x625^  ^  14  88 gal.  Ans. 
231  ^  231  ^  * 

log  7=0.8451 

log0.7854  =  9.8961 -10 
log      625  =  2.7969 
colog      231  =  7.6364  -  10 

1.1726         =  log  14.88. 

136.  Find  the  capacity  in  quarts  of  a  conical  vessel  9  in.  across 
and  7  in.  deep. 

^^ix7x0.7854x9«  7x0.7854x27      ^^^yi 

57.75  ^  67.75        ^  ^ 

log  7  =  0.8461 

log0.7854  =  9.8951  -10 
log        27  =  1.4314 
colog  67.76  =  8.2384-10 

0.4100         =  log  2.671. 

137.  Find  the  number  of  gallons  contained  in  a  full  cask  whose 

bung  diameter  is  24  inches,  head  diameter  22  inches,  and  length 

30  inches. 

24  in.  -  22  in.  =  2  in. 

Mean  diameter  =  22  in.  +  0.05  x  2  in.  =  22  in.  +  1.3  in.  =  23.3  in. 

V  =  ^  ^'^^•^  gal.  =  65.41  gal.  Ans. 
294 

log     30  =  1.4771 
log23.32  =  2.7348 
colog    294  =  7.5317  -  10 

1.7436         =  log  66.41. 
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\,   Find  tlie  number  of  galloDM  conuuncd  in  a  foil 

bang  diameter  iji  22  inches,  bead  diameter  iO  iocfaes,  and  ksctH 

28  incheii. 

22  in.  -  20  in.  =  2  in. 

Mean  diameter  =  2fl  in.  +  0.65  x  2  in.  =  20  in.  -r  1.3  in.  =  21J5  in. 

2^  X  21.3* 


V  = 


gaU  =  4.X22  gaL 
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U>g     28  =  1.4472 
lr>g2I.3*  =  2.650H 
colog    21)4  =  7.0317  -  10 

l.a:i57  =  logr  43.22. 

139.  Find  the  number  of  gallons  contained  in  a  fall 

bung  diameter  i»  20  inches,  head  diameter  18  incbesv  and  length 

28  inches. 

20  in.  -  18  in.  =  2  in. 

Mean  diameter  =  18  in.  +  0.05  x  2  in.  =  18  in.  +  1.3  in.  =  19.3  in. 

V  =  ??-^JM^  gal.  =  36.49  gal.  Ans. 
204        "  * 

log     28  =  1.4472 
logl9.32  =  2.6712 
colog    294  =  7.6317  -  10 

1.6601  =  log  36.49. 

140.  llie  flanh  of  a  gun  is  seen  7}  sec.  before  the  report  of  the  gun 
is  heard  ;  there  is  no  wind,  and  the  temperatare  is  73°  F.  How  far 
ofT  is  the  gun  ? 

73 '  -  32^  =  61°.  61  X  l.l  ft.  =  56.1  ft. 

1090  ft.  +  66.1  ft.  =  1146.1  ft. 

1140.1  ft. 
7.6 


67306 
80227 


8695.75  ft.  Ans. 

141.  A  meteor  was  seen  to  burst ;  the  report  followed  iu  4  mm. 
17  sec.  What  was  its  distance,  if  the  avera^  temperature  of  the 
intervening  air  was  50°  F.  ? 

4  min.  17  sec.  =  267  sec.  50°  -  32°  =  18°. 

18  X  1.1  ft.  =  19.8  ft. 
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1090  ft.  +  19.8  ft.  =  1109.8  ft. 

64.01 

1109.8  6280)286218.6 

267  26400 


77686  21218 

66490  21120 

^^^^  9860 

286218.6  6280 


4680 
64.02  mi.  Ans. 

142.  How  long  will  it  take  for  an  explosion  at  the  equator  to  be 
heard  at  the  antipodes  of  the  place,  if  the  circumference  of  the  earth 
at  the  equator  is  reckoned  at  40,000^™,  and  the  average  temperature 
at  the  equator  at  23''  C.  ? 

23  X  0.609"^  =  14.007™. 

332«n  +  14.007™  =  346.007". 
20,000*'"  =  20,000,000™. 

20,000,000  -r-  346.007  =  67,802. 

67,802  sec.  =  16  hr.  3  min.  22  sec.  Ans. 

0.609  67802 


23  346007)20000000000 


1827  1730035 


1218  2699650 


14.007  2422049 


^2.  2776010 

346.007  2768066 


795400 
692014 

103386 


143.  If  an  explosion  at  the  equator  occurs  at  sunset  and  the  aver- 
age temperature  east  of  the  spot  is  22°  C,  and  that  to  the  west  24°  C, 
how  far  from  the  antipodes  will  the  sound  waves  meet  ? 
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22  X  0.009™  =  13.398"". 
332»  +  laSOS"  =  345.398» 
24  X  0.60»«  =  14.616™ 
332«  +  14.6ie«  =  346.616« 
345.3l«™  +  346.ei6«»  =  692.014» 

thi?  Ti^Uvity  per  second  with  which  the  two  sound  waves  are  approach- 
ing each  other. 

692.014  :  346.616  : :  40,000^™  ;  ?. 


0.609 

346616  X  40000*^- _^  .3^^ 

22 

692014            -■^^^^^'- 

1218 
1218 
13.&>8 

20,036.2k«  -  20,000k»  =  36.2»^>-. 

Ant. 

0.60& 
24 

346616 

24;» 

1218 

40000 
138646400UO 

U.tUrt 

20a3o.2 

692014 

^.'{^dieioooo. 

l:i844>28 

24:>»00 

2076042 

3d()96^ 
S4<10070 

13^5100 

l:S4028 

11072 


144.    How  far  oS  i$  the  Uchtuin?  when  the  thunder  follows  in 
1;»  ^v.«  tht?  lem^j^riture  btna^  76-  F.  ? 

7t^^  -  :e-  =  44-\ 

44  X  1.1  ft.  =48.4  ft 

U>A>  It.  -h  48.4  ft.  =  113S.4  ft 


13 


2.8 


34K\j 

ii::*^ 


147^^X2  tt 


5280)14799.2 
10560 
4S392 
42840 
152 

8.Smi.  Am*. 
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145.   How  long  would  it  take  sound  to  go  through  a  whispering 
tube  3  mi.  long,  temperature  61°  F.  ? 

61°  -  32°  =  29°. 

29  X  1.1  ft.  =31.9  ft. 

1090  ft.  +  31.9  ft.  =  1121.9  ft. 

3  mi.  =  3  X  5280  ft.  =  15,840  ft. 

15,840  -*- 1121.9  =  14.1. 

14.1  sec.  An8. 

14.1 


11219)158400. 
11219 
46210 
44876 


13340 

11219 

2121 


146.  Sound  travels  in  iron  about  10}  times  as  fast  as  in  air.  How 
long,  then,  after  seeing  the  blow  of  a  sledge  hammer  given  on  the  other 
end  of  an  iron  pipe  1}  mi.  long,  may  I  expect  to  hear  the  sound  by  the 
iron ;  and  how  long  after,  to  hear  the  sound  through  the  air  in  the 
pipe  ;  thermometer  63°  F.  ? 

63°  -  32°  =  31°. 

31  X  1.1ft.  =  34.1  ft. 

1090  ft.  +  34.1  ft.  =  1124.1  ft. 

lOi  X  1124.1  ft.  =  11,803.05  ft. 

„      2640 
li  mi.  =  I  X  mf^  ft.  =  7920  ft 


7920  -r- 11,803.05  =  0.671. 
9J  X  0.671  sec.  =  6.375  sec. 

0.671 

1180305)792000. 
7081830 
8381700 

0.671 
9.5 

3355 
6039 

8262135 
1195650 
1180305 

6.3745 

15345 
By  the  iron  in  0.671  sec. ;  through  the  air  6.375  sec.  after.  Ans, 


147.  Tw:-  nn-iitrs  itrt  st  ea^^L  otlier  fdnmltaneonslj  from  fcirlK  1) 
u,'\  »;ibrL ;  tilt  -w^dL  ax  7i»-  F..  l»k>m»  sbeadOT  from  one  fort  to  tlie 
o:li»^r.  ai  11  htl  ui  ii.*ur.  Hjw  t^.*.m  will  eacdi  btsar  the  report  of  the 
oxhtr'u  jT-i.  *  Si:pj»'.M*  oae  Imli  flio  on  the  *Terage  HP7  ft.  a  second, 
th«  <>iii^r  ^1^  ft.  a  iircnd ;  vbtn  wili  each  reoeiTe  tiie  other's  shot? 

70'  -  :JS-  =  :>{-. 

3^  X  I.l  fu  =  41>ft. 

l«/.*»  ft-  +  41.6  ft  =  113L8  ft. 

1 1  jdL  per  Lour  =  16.1  ft.  per  second. 

The  Tekx-ity  of  the  e^^xmd  with  the  wind  =  1131.8  ft.  + 16.1  ft 
=  1147.1^  ft-  per  tseCMnd. 

The  ve]<xity  of  the  sound  a^nst  the  wind  =  1131.8  fL  —  16.1  ft 
=  1 1 15.7  ft  per  wecond, 

6.89  7.09 

11479J7li200r"  11157)79200. 

6H^74  78099 


10:^260  110100 

91S»2  100413 


114280  9687 

103311 


10969 

Tlierefore,  it  will  take  the  first  sound  6.9  sec.  and  the  second  7.1  sec. 

Am, 
8.02  9.08 


987)7020.  818)7920. 

7896  7362 


2400  5680 

1974  4908 


426  6720 

6544 


176 

Therofore,  it  will  take  the  first  ball  8.02  sec,  and  the  second  9.68  sec. 

Am. 

148.  Sound  travels  in  water  about  4.26  times  as  fast  as  in  air. 
How  miuiy  secondfl  sooner  would  the  sound  of  a  torpedo  exploded 
\imlor  wat  or  2  mi.  off  reach  you  by  water  than  by  air,  at  68®  F.  ? 
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68°  -  32°  =  36°. 

36  X  1.1  ft.  =  39.6  ft, 

1090  ft.  +  39.6  ft.  =  1129.6  ft. 

The  velocity  by  water  is  4.26  x  1129.6  ft.  =  4812.096. 

1129.6  6280 

4.26  2 


67776 

10560 

22692 

46184 

4812.096 

9.35 

2.19 

11296)106600. 

4812096)10660000. 

101664 

9624192 

39360 

9368080 

33888 

4812096 

6472 

45459840 

43308804 

2150976 
9.36  sec.  —  2.19  sec.  =  7.16  sec.  Ans, 

149.  A  bill  482  ft.  higb  is  8  mi.  from  the  sbore.     How  many  miles 
out  at  sea  is  it  visible  ? 

Jlog482  =  1.3416 
0.1216 


1.4630  =  log  29.04. 

29.04  mi.  -  8  mi.  =  21.04  mi.  Ans, 


150.  A  sailor  at  the  topmast  80  ft.  above  the  sea  can  just  see  a 
sailor  at  the  topmast  of  a  similar  ship.  How  many  miles  apart  are 
the  vessels  ? 

i  log  80  =  0.9516 
0.1216 


1.0731  =  log  11.83. 

2  X  11.83  mi.  =  23.66  mv.  Atv.%, 
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151.    How  far  is  a  mountain  lOOO*"  high  visible  ?  a  mountain  2000" 
high  ? 

i  log  1000  =  1.5000  1  log  2000  =  1.6605 

0.5880  0.5880 


2.0880  =  log  122.5. 


2.2386  =  log  178.2. 
122.5k™;  173.2^".  Am. 


152.   If  a  man  stands  on  a  bluff  that  raises  his  eyes  11"  above  the 
sea,  how  far  can  he  see  from  the  shore  ? 


J  log  11  =0.6207 
0.5880 


1.1087=  log  12.84. 


12.84k«.  Ans. 


153.  A  sailor  at  sea  is  at  a  distance  of  171^1"  from  a  mountain 
when  the  top  of  the  mountain  is  just  visible.  How  high  is  the 
mountain  ? 

H=(^Y  =  1950^.  Ans, 

log  171«  =  4.4600 
colog     16  =  8.8239  -  10 

3.2899  =  log  1960. 


154.  A  vessel  approaching  Valparaiso  at  daybreak  just  makes  out 
the  peak  of  Aconcagua,  22,427  ft.  high  and  140  mi.  back  from  the 
coast.  How  far  is  the  vessel  from  land  if  the  eye  of  the  observer  is 
30  ft.  above  the  water  ? 


1 


log  30 


0.7386 
0.1215 
0.8601  =  log  7.247. 


ilog22427  =  2.1754 
0.1215 
2.2969  =  log  198.1. 

198.1  mi.  -  140  mi.  =  58.1  mi. 

68.1  mi.  +  7.25  mi.  =  65.36  mi.  Am. 


155.  If  Mount  Washington  is  6293  ft.  high  and  76  mi.  in  an  air 
line  from  Cape  Elizabeth,  how  far  out  from  the  Cape  will  its  peak  be 
visible  in  the  ordinary  state  of  the  atmosphere  ? 

ilog6293  =  1.8994 
0.1215 
2.020W  =  log  104.9. 

104.9  mi.  ~  76  mi.  =  28.9  mi.  Am, 
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156.  How  many  acres  of  water  can  a  man  see  if  he  stands  on  a 
raft  with  his  eyes  just  6  ft.  abore  the  water,  and  no  land  is  in  sight  ? 

1  log  6  =  0.3891 

0.1216 

0.5106 

2 

1.0212  a 
log  3.1416  =  0.4971  I 
log      640  =  2.8062) 

4.3246  =  log  21,110.       21,110  A.  Ans, 

157.  How  far  would  a  mountain  29,000  ft.  high  be  visible  ?  one  of 
6000  ft.  high  ?  one  of  1000  ft.  high  ? 

ilog29000  =  2.2312 
0.1216 


2.3527=  log  226.3. 

^log  6000  =  1.8495 
0.1216 
1.9710  =  log  93.64. 

J  log  1000  =  1.6000 
0.1216 


226.3  mi.  Ans. 


93.64  mi.  Ans. 


1.6216  =  log  41.83.  41.83  mi.  Ans, 

158.  How  high  must  a  mountain  be  in  order  to  be  visible  at  sea 
level  60  miles ?    100  miles?    160  miles? 

fof  602  =  fx  2600  =  1429. 
f  of  100^  =  f  X  10,000  =  5714. 
^  of  1602  =  ^  X  22,600  =  12,857. 

1429  ft. ;  6714  ft. ;  12,867  ft.  Ans. 

159.  What  distance  can  be  seen  from  the  top  of  a  mountain 

4  miles  high  ? 

4  mi.  =  21, 120  ft. 

1  log  21120  =  2.1624 
0.1215 
2.2839  =  log  192.3.  192.3  mi.  Ans. 

160.  Find  the  length  of  a  pendulum  that  beats  half-seconds ;  of 
a  pendulum  that  beats  quarter-seconds. 

22  :  12  : :  39.138  in.  :  ?.  42  :  12  :  :  39.138  in. :  ?. 

4   :1   :  :39.138  m.:?.  16:1    : :  39. 138  in. :  ?. 

i  X  39.138  in.  =  9.786  in.  Ans.         ^  x  39.138  in.  =  2.446  in.  Ans. 
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161.   How  many  centimeters  long  is  a  pendalam  that  swings  80 
times  a  minute  ?  a  pendulum  that  swings  30  times  a  minute  ? 

1  in.  =  2.530J»«». 

80«  :  60*  ::  39.138  X  2.53W8«»  :  ?. 

3600  X  39.138  x  2.63998«"   -.  ^.^  . 
6100 

302  :  602  : :  39.133  x  2.53998»  :  ?. 

3600  x  39.138  x  2.53998' 
900 

log       3600  =  3.5563 
log    39.138  =  1.5926 
log  2.53998  =  0.4018 
colog       6400  =  6. 1938  -  10 

1.7475 

=  log  55.91. 


=  397.6«™.  Ant. 

log      3600  =  3.5563 
log   39.138  =  1.5926 
log  2.53998  =  0.4048 
colog        900  =  7.0458  -  10 

2.5995 

=  log  397.6. 


162.  If  a  cannon  hall  is  suspended  hy  a  fine  wire  176  ft.  long  in 
the  central  well  of  the  Bunker  Hill  Monument,  how  many  times  a 
minute  will  it  swing  ? 

176  ft  =  2112  in.  log  V39l38=0.7963 

log  60=1.7782 

colog    V2TT2= 8.3376 -10 


\/2Tl2:  V39.138  =  60:?. 
y/:i97m  X  00 


V2II2 


=  8.17.  Ans. 


0.9121  =log  8.168. 


163.   How  long  is  a  pendulum  that  swings  three  times  in  two  sec- 
onds ?  that  swings  five  times  in  two  seconds  ? 


32  .-22  =  39.138  in.  :  ?. 
9:4  =  39.138  in.  :  ?. 


13.046 
4  X  3^.Ig^in.  ^52.184 

9  3 

3 


52  :  22  =  39.138  in.  :?. 

25:4  =  39.138  in.  :  ?. 

4  X  39.138  in. 


m. 
=  14.061  in.  Ans. 


25 


=  6.262  in.  Am. 


39.138 
0.16 

234828 
39138 

6.26208 
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164.  What  velocity  in  meters  a  second  will  a  cannon  ball  acquire 
in  falling  three  quarters  of  a  second  ?  in  falling  three  and  a  quarter 
seconds  ? 


9.806» 
0.76 

40030 
68642 


7.3546»n  Ans. 


9.806«« 
3.25 

49030 
19612 
29418 

31.8695™  Ans. 


165.   How  long  will  it  take  a  leaden  ball,  rolling  off  a  table  29  in. 
high,  to  reach  the  floor  ? 


16^  ft.  =  193  in. 
193:29::12:(?)2. 

V^sec.  =  0.3876  sec.  Ans, 


log  29  =  1.4624 
colog  193  =  7.7144-  10 

9.1768-  10 
10.         -  10 


2  19.1708 -2U 


9.6884  -  10 
=  log  0.3876. 

166.   What  velocity  will  a  crowbar  attain  in  falling  endwise  from 
a  balloon  2000™  high  ?    How  long  will  it  be  in  coming  down  ? 


4.903  :  2000  :  :  1«  :  (?)«. 


4. 


2000 


log  2000  =  3.3010 
colog  4.903  =  9.3096  -  10 


4.903 


sec.  =  20.2  sec.   Ans. 


2  2.6105 


1.3053  =  log  20.2. 


9.806«> 
20.2 

19612 
19612 

198.0812™  Ans. 


167.  What  velocity  will  a  crowbar  attain  in  falling  endwise  from 
a  balloon  one  mile  and  a  quarter  high  ?  How  long  will  it  be  in 
coming  down  ? 


^^ 


Xl^r  4JP'-.13» 


I 


«> 


=  2.-J» 


a&. 


■{ 


L-;»^>;         =k>g3035- 


T  fL  .4iu. 


16S.   How  lofif  w::;  it  taJke  a  bolL  loLing  off  a  table,  to  drop  1<"? 
I  in.  ?    I'r*  ?    6  in.  ? 


^'—    —  »<;C.  =  0.04017  «rc.  .^ilUL 

Ioi5         1  =  0.0000 
colrjg  490.3  =  7.;i095  -  10 

7.3095  -  10 
10.  -  10 


2|l7.:{Ot^5-  20 
8.0548  ~  10 

=  log  0.04517. 

16^  ft.  =  193  in. 
103  : 1  =  1«  :  (?)«. 
V*,  j7  '*^'C.  =  0.07198  sec.  An$, 

log     1  =  0.0000 
colog  193  =  7.7144  -  10 

•   7.7144  -  10 
10.  -  10 

2 [  17.7H4~~-  20 
8.8672  -  10 

=  log  0.07198. 


490.3  :  10  =  1*  :  (?)«. 


10 


^490.3 


sec.  =  0.1428  sec.  Ams. 


log      10  =  1.0000 
colog  400.3  =  7.3095  -  10 

B.3095  -  10 
10.  - 10 


2  j  18.3095 -"20 
9.1648-  10 

=  log  0.1428. 


193:6=  1«  :(?)«. 

V^  sec.  =  0.1763  sec.  Ans. 

log     6  =  0.7782 
colog  193  =  7.7144  -  10 

8.4926  -  10 
10.  -  10 


2  18.4926  -  20 


0.2463  -  10 

=  log  0.1763, 
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169.  If  Carisbrook  Well  is  210  ft.  deep,  how  long  after  a  pebble 
is  dropi>ed  will  it  be  heard  to  strike  the  bottom,  if  the  velocity  of 
sound  is  1120  ft.  a  second  ? 

16A  :  210  =  12  :  (?)«.  193  :  2520  =  1^  :  (?)«. 

V^^  sec.  =  3.613  sec. 

Iog2520  =  3.4014 
colog   193  =  7.7144  -  10 


2 1 1.1168 

0.5579         =  log  3.613. 

The  sound  requires  ^^i^^  sec.  =  ^^  sec.  =  0.188  sec. 

3.613  sec.  +  0.188  sec.  =  3.801  sec.  Ans, 


170.  How  long  after  a  pebble  is  dropped  will  it  be  heard  to  strike 
the  bottom  of  a  ventilating  shaft  1600  ft.  deep,  if  the  temperature  is 
68°F.? 

16,1^  :  1600  =  1«  :  (?)«.  193  :  19,200  =  1^  :  (?)2. 

Vlflp  sec.  =  9.975  sec. 

log  19200  =  4.2833 
colog     193  =  7.7144  -  10 
2|l.997"7 
0.9989         =  log  9.975. 

68*^  -  32°  =  36°.    36  X  1. 1  ft.  =  39.6  ft     1090  ft.  +  39.6  ft.  =  1129.6  ft. 


The  sound  requires 


1600 
1129.6 


sec.  =  1.416  sec. 


log    1600  =  3.2041 
colog  1129.6  =  6.9471  -10 

0.1512  =  log  1.416. 

9.975  sec.  +  1.416  sec.  =  11.391  sec.  Arts. 

171.   If  a  rock  dropped  over  a  precipice  strikes  the  bottom  in 
7)  sec,  how  high  is  the  precipice? 

la  :  (7i)a  =  16^  ft.  :  ?.  1  :  i}A  =  IQ^  ft.  :  ?. 

75 

?|5xl6Aft.=222xMft.  =  liiI5ft.=904.7ft.  Ans. 
4  ^*  4        J2  16 


I 


•». 


ITZ.    =..^  aalz  ir>?  a  ptcciie  a::»:s«>a  dc<n  a  Aait  13S  £l  deep 


■      « 


r.u.c    li«;  =T.T:44  —  iO 
.w^-=r  =  r-     *- «  lJ^f-w  =  2?Tf-^    :«M0fl-*».7fL  =  1119.7ft 


fiL*=iii  r^n-Tc* 


--  .r 


±-ST:  =.=<:.  •  i\119kc  =  i.9»4  sec.  Am. 


T.-.*i  \lyz  ~^'- 


jiz  7«:^«7  :f  a  kTdra;:il5c  {h«s&,  the  plimger  being 
:^  v..h  a  fccve  of  IMI^.  if  tlie  lifting  {Mston 


14 :»  - 


-  «  '••«  = 


l«  =  1«10™. 
••J  ^  1<>:*«  =  l.«»^.000*«  =  10001.  An*. 


1T4.  If  il«f  p'l^r-r  '»  t  :n.  h:  diameter,  and  is  driren  with  a  force 
ii\  >A«  1*:-  L. ^  =.-.!.  rill :;  Lii  wlih  a  lifting  piston  4  fL  in  diameter ? 

4  ^^  =  4^  in.  ;  1000  Ih.  =  JL 

'—   ">  1  t.  =  4S>.  4Sx2x2xiL=4006t.  Jiw. 

v  i  .        :i  t 

175.  If  tlr  p'-Tir-c-er  is  2  in.  in  diameter,  and  is  driTen  with  a  force 
of  :'.»A>  lb-,  h.  w  n:u:h  ca=  ii  lift  wiih  a  lifting  piston  2  ft.  in  diameter  ? 

2  f:.  =  24  in. ;  1000  lb.  =  Jt. 

:.4  2  X  ti.  =  12-  X  }t.  =  144  X  Jt.  =  72t.  Ans. 

176.  The  water  sands  in  a  fissaire  in  a  rock  10"  high  and  12"  long. 
What  pR*f^tir>e  i>  exert*^  t.-»  jtplit  the  rock  on  the  lowest  meter*s  width  ? 
on  the  hiiThes:  mtrter's  w;dih  ?  in  the  whole  fissure  ? 

(1  X  12  X  0.->^ '»"  =  lU**-.  (10  X  12  X  S)**-  =  eOO^fc". 

1  X  12  X  O.o^^^  =6^*^.  114«. ;  6». ;  600*.  Ann, 
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177.  A  dam  is  100  ft.  long  and  10  ft.  deep,  and  the  water  is  just 

flowing  over  it.    What  pressure  is  exerted  on  the  lowest  two  feet  of 

the  dam  ? 

(100  X  9  X  2)  cu.  ft.  =  1800  cu.  ft. 


900 


125 


1800  X  62i  lb.  =  Xm  X  ^  lb.  =  112,600  lb.  =  SOJt.  An8. 


178.   Water  is  running  2  ft.  over  a  dam  that  is  180  ft.  long  and 
12  ft.  deep.    Find  the  pressure  on  the  dam. 

(180  X  12  X  7)  cu.  ft.  =  16,120  cu.  ft. 

15,120  X  62.5  lb.  =  946,000  lb.  =  472.6 1.  Ana. 


12 

7 

84 
180 

6720 
84 

15120 


15120 
62.6 

76600 
30240 
90720 

945000.0 


179.   Water  is  running  9  in.  deep  over  a  dam  that  is  78  ft.  long  and 
8  ft.  deep.    Find  the  pressure  on  the  dam. 

(78  X  8  X  4|)  cu.  ft.  =  2730  cu.  ft. 

2730  X  62.6  lb.  =  170,626  lb.  =  86 1.  625  lb.  Am. 


4f 

8 

35 

78 

280 
245 


62.6 
2730 

18750 
4376 
1250 

170625.0 


2730 


180.   With  what  velocity  will  water  flow  through  a  hole  9  ft.  below 
the  surface  ? 

\/9  :  >/l6  =  3:4.  }  of  32  ft.  =  24  ft.  Am, 


682 


ADVANCED    ARITHMETIC. 


181.    With  what  velocity  will  water  leave  a  fountain  having  free 
play,  and  a  head  of  25  f t.  ?  a  head  of  100  ft.  ? 

VlOO  :  >/l6  =  10  :  4  =  5  :  2. 
{  of  32  ft.  =  80  ft.  Ans. 


^:  V16  =  6:4. 
}  of  32  ft.  =  40  ft.  Ans, 


182.  If  a  hole  in  the  side  of  a  cistern  4  ft.  below  the  surface  of  the 
water  is  delivering  10  gal.  an  hour,  how  many  gallons  would  it  deliver 
with  5  fu  more  head  ? 

5 

i2iiiS!i=i5gal.  Ans, 


Vi  I  v'l>  =  10  gal.  :  ?. 
2  :  8  =  10  gal  :  ?. 


'^ 


183.  If  a  pipe  2  in.  in  diameter,  and  1  ft.  long,  inserted  in  a  dam, 
the  head  of  water  being  kept  constant,  delivers  4  gallons  of  water 
a  minute^  how  many  gallons  a  minute  may  be  expected  when  another 
\Miv  of  the  ^me  length,  but  2|  in.  in  diameter,  is  substituted  for  the 
tw^Muoh  pijx^  ? 


?i2i±^  =  6  J  gal.  Ans. 


184>  U  a  iMU'^iiioh  pipe,  20  in.  long,  is  substituted  for  the  two-inch 
)N\)M\  \  tt.  lou):,  in  Kxample  183,  and  the  flow  is  found  to  be  5  pints 
a  n\n\ut^,  what  (xart  of  the  decrease  of  flow  is  due  to  the  smaller  area 
\n(  U\c  \^rit>l'o.  and  what  part  to  tl\e  increased  friction  on  the  sides 
\\t  tho  \vM\»:x^r  pi\v  ? 

^^^    \«      4it^.  :^  4:l  =  4gal.  :?.  lJii-E*L=  1  gal. 

4 

4  gal.  —  1  gal.  =  3  gal.  Ans. 

1  gal.  —  5  pt,  =  8  pt.  —  6  pt.  =  3  pt  Ans. 

185  A  mU)or  i$  using  water  flowing  through  the  gateway  under 
t  t)  t\«\A«l  lloxr  niiu  h  mv^re  work  could  he  do  if  the  head  was  raised 
U^  \^  n  ^  hxNx>  wuu^h  uu^re  if  the  head  was  nused  to  25  ft.  ? 


\  4^    \  \^*       1 


N  0>4  :  \  7.J9  =  1  :  ?.         8  :  27  =  1  :  ?. 

8  8      ^ 


N  4*    \  V.^*  :t    I  :  ♦.       M^  :  Vi5d25  =  1  :  ?.         8  :  126  =  1  :  ?. 

lM^Ll^l^=l^,  Ans. 
8  8^ 
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186.  A  cross  section  of  a  stream  of  water  is  a  rectangle  6  ft.  by 
2^  ft. ;  the  velocity  is  40  ft.  per  minute.  There  is  a  fall  of  10  ft.  where 
a  water  wheel  is  erected  that  utilizes  70  %  of  the  work.  Find  the 
horse  i)ower  of  the  wheel. 

The  volume  of  water  going  over  the  fall  per  minute  is 

(6  X  2i  X  40)  cu.  ft.  =  600  cu.  ft. 

The  weight  of  the  water  per  minute  =  600  x  62.6  lb. 

The  work  of  the  wheel  per  minute  =(10  x  600  x  62.5)  ft. -lb. 

The  horse  power  of  the  wheel  =  10  x  ^00  x  62.6 

33000 

The  utilized  horse  power  of  the  wheel  =  gi^O  x  10  x  600  x  62.6 

33000 

=  7.955.  Ana. 

187.  Find  the  horse  power  of  the  wheel  of  Ex.  186,  if  the  fall 
of  the  water  is  14  ft. 

The  horse  power  =  0-70  x  14  x  600  x  62.5  ^  ^^^^    ^^ 

ooOOO 

188.  A  cross  section  of  a  stream  of  water  is  a  rectangle  6  ft.  by 
4  ft. ;  the  velocity  is  60  ft.  per  minute.  There  is  a  fall  of  12  ft.  where 
a  water  wheel  is  erected  that  utilizes  66%  of  the  work.  Find  the 
horse  power  of  the  wheel. 

The  volume  of  water  per  minute 

=  (6  X  4  X  60)  cu.  ft.  =  1000  cu.  ft. 
The  horse  power  of  the  wheel 

0.66  X  12  X  1000  X  62.5 


33000 


=  14.773.  Ans. 


189.  Find  the  horse  power  of  the  wheel  of  Ex.  188,  if  the  fall 
of  the  water  is  16  ft. 

rr\^^  1,/^^^  ^r«^^      0.66  X  16  X  1000  x  62.6      .f.  ^ft-      . 
The  horse  power  = =  19.697.  Ans. 

ooUUU 

190.  A  cross  section  of  a  stream  of  water  is  a  trapezoid  whose 
altitude  is  3}  ft.,  and  parallel  sides  6  ft.  and  6  ft.,  respectively ;  the 
velocity  is  160  ft.  per  minute.  There  is  a  fall  of  9  ft.  where  a  water 
wheel  is  erected  that  utilizes  76  %  of  the  work.  Find  the  horse  power 
of  the  wheel. 

Area  of  cross  section  =  [3 J  x  i(0  +  6)]  sq.  ft.  =  19J  sq.  ft. 
Volume  of  water  per  minute  =(160  x  19J)  cu.  ft.  =  2887.6  cu.  ft. 

The  horse  power  =  "'^^  ^  "  "l^'^  ""  ^^'^  =  36.»14.  Ans. 


<>s4 


t::TAj 


iLbi.  ^  =  i  :€  ;  ^  =  If  o-  =  '  *• 


I  — 


fVflTl 


^I'vS  t±:«^  Tbr  veii::^!  ?f  the  materUL  .<1«. 


L  If  a  C-.z  .^(  iiL  i::uz  C1:I.^ail3  a  «s-::»e  Uiat  veizb^  \  Ib^  and  is 
ir!,ir;^l  rriul  r*}  xiiiaa  a  !r.:r.:iie^  wbaz  i$  the  f (Hoe  piiUing  on  the 

lia/i^iA  =  'JO  in.  =  :!]  fL        80  tiices  a  minate  =  }  times  a  second. 

*       '         '  2     S     3     2 


S.18 


lb.  =2.727  lb.  Ams. 


193*  With  what  force  does  a  locomotive  that  weighs  00  tons  nm- 
u\t\%  'M}  mi,  an  hour,  on  a  cunre  of  800  ft.  radius,  bear  against  the 
tiiiitsT  rail  ?  If  th<2  locomotive  is  ninning  00  mL  an  hour,  with  what 
forc«{  drj«tfi  it  bear  on  the  outer  rail  ? 

#{0  mi.  \HiT  \\T,  =  i  ml  per  min.  =  2040  ft.  per  min.  =  44  ft.  per  sec. 

Tho  circumference  of  the  curve  =  2  x  3.1410  x  800  ft.  =  5020.60  ft 

44 


Hence,  tlie  locomotive  makes 
Force  =  1.227  x  800  x 


revolutions  per  second. 


5020.50 

(     ^^     y  X  120,000  lb.  =  9028  lb.  Ans. 
^5020.50/ 

log  1.227  =  0.0889 
log  800  =  2.9031 
log  442  =  3.2870 

colog  5020.662  =  2.6974-10 
log  120,000  =  5.0792 

3.9550         =  log  9028. 

If  the  locomotive  ifl  running  00  mi.  an  hour,  it  makes  twice  as 
many  nwolutions  a  Hccond.  Hence,  since  the  force  contains  as  a 
fiiotor  th()  R(iuaro  of  the  number  of  revolutions  a  second,  the  force  is 
four  thuoM  lis  grt*at  as  at  80  mi.  per  hour. 

4  X  9028  lb.  =30,112  lb.   Ans, 
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194.  If  washed  wool  is  put  wet  into  a  wire  basket  1.2'°  in  diameter, 
and  the  basket  is  set  to  spinning  at  the  rate  of  180  revolutions  a  second, 
with  what  force  is  water  wrung  out  of  the  wool  ? 

Radius  =  J  of  1.2"  =  0.6". 

4.026  X  0.6  X  1802  -  78,246. 

180  4.026 

180  0.6 


14400 
180 

32400 


2.4160 
32400 

066000 
4830 
7246 

78246.000 
78,246  times  its  weight   Ans. 

195.   If  steel  pens- are  revolved  in  a  basket  32<^"  in  diameter,  17 
revolutions  a  second,  with  what  force  is  the  oil  drained  from  them  ? 

Radius  =  i  of  32«"  =  16««  =  0.16™. 

4.025  X  0.16  X  172  =  186.116. 

4.026  0.644  10.048 

0.16  17  17 


24160 
4026 

0.64400 


4508 
644 


76636 
10948 


10.048  186.116 

186.116  times  its  weight.  Ans. 


196.  The  top  of  a  wheel  is  at  each  instant  moving  with  twice  the 
velocity  of  the  carriage,  and  is  moving  in  a  curve  whose  centre,  at  the 
instant,  is  as  far  below  ground  as  the  point  is  above  ground.  What, 
then,  is  the  force  exerted  to  separate  the  mud  from  the  top  of  a  wheel 
3  ft.  2  in.  in  diameter,  when  the  carriage  is  moving  at  the  rate  of  10 
miles  an  hour  ? 

When  the  carriage  is  going  at  the  rate  of  10  mi.  an  hour,  the  top  of 
the  wheel  is  going  at  the  rate  of  20  mi.  an  hour,  or  29^  ft.  a  second. 
The  radius  of  the  -curve  =  2  x  3^  ft.  =  6J  ft.  The  circumference  of 
the  curve  is  2  x  3.1416  x  6 J  ft.  =  39.7936  ft.    The  force  =  1.227  x  6 J 

X  f  l^^s^V^  =  4.224  times  the  weight  of  the  mud.  Ans, 


w 


i-i^ 


«••-• 


&  i^JTT..  mx:L±mg  half  » 
J»:v«K  put  carre  with  id 


— ^  • 


«  fL  =  2  vd. 

2  Ti.  weizi.-  1  lb. 

:::  =  1  i&,  Ans. 


:ir.lav    11  =  ;     Z.    _tfci 

19&    A  ,--11-  r.«:»».  vr.r:  "r  *  It.  ;-  -Ji^  yarvi.  is  f&r^'iK'd  at  one 
1  .  ^!- '.  1^1  J—.-  1 1."-  :.  -^--ziT  iiz^  I..  :;.     WLat  is  tLe  ndius  of  its 


r.e  1.  r^  -  -.  --::.-.•  c  >  is  T: «  ^-^.1  i^prv;s«its  100  yd.  of  rope. 
r.* 2^  =  1  •      ..  jLt.K 

19ft    A  ro.  v-r  ▼--.5^  -J:*:  r  7*:  :f  £xi^p4«  11^,  and  increases  its 

7--  V-  -T^:  f  ■--•;  r  c«r  -•T-i-r  tfr  =  J  c-f  whaz  it  was,  ii  takes  only 
i  :c  !  »   J  ;.  =  ~".  -  7  1   A  u. 

200L  A  irti_:i  m:.  ji  k—r—Z-z'^  :.:  E-re  a  sIu{k  stiaiirhtened  the 
•.i^^r  ::l--.  :::-  n.L->  •:  -->.  1*  »^-*5  ;* ::ni  was  IWO  fi.  The  rt>pewa8 
▼  t:.  1^  i  »--  ^-r*!  r-  .:. ;:  :1t  j  irL  w::L  vbat  fon:«  was  it  stxetched? 

:  >*.   n.  =  rVVi  yd. 

»VV.  X  ;U  :^.  =  2145  :b-  Ams. 
201-   A  rri  r  •'*.  f:.  *  'z  bir.^  l^ween  points  on  a  leirel,  and  sags 


Ri.  I:::?  = 


* 

•  V    . 

-  - 

— 

■^w 

*     ':  ::  \:n  - 

ssu:'^ 

fL 

.» 

*•- 

•^  — 

* 

t 

,  • 

^-».  ...   _  19 

5  X 

11.5 

*» 

\ 

4 

l!».5 

11.5 

975 
195 
195 

8  224.25 

L. 

8 

ft.  =  28.031  ft.  Ans, 


i!^.03l 
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202.  The  whole  chain,  in  Example  201,  weighs  18  lb.  What  is  the 
horizontal  tension  ?  What  is  the  distance  between  the  points  ? 
What  is  the  slant,  or  batter,  of  the  end  of  the  chain? 


Tension  =  weight  of  radius 
=  28.031  X  H  lb. 
=  16.28  lb.  Ana. 

Iog28.031  =  1.4477 
log        18  =  1.2553 
colog       31  =  8.5086-10 


1.2116 

=  log  16.28. 


log  J  span  =:  log  19.5  +  log  11.5 
+  log(1.2900  -  1.0607) 
+  colog  4  +  0.0612. 

1.2900-1.0607=0.2293. 

log     19.5  =  1.2900 
log     11.5  =  1.0607 
log0.2293  =  9.3604 -10 
colog  4  =  9.3979  -  10 

0.0612 


1.1702 

=  log  14.8. 


Span  =  2  X  14.8  ft.  =  29.6  ft.  Ans. 
Radius     28.031 


Batter  = 


)  chain       15.5 

log28.031  =  1.4477 

15.5  =  8.8097  -  10 


=  1.809.  Ana, 


colog 


0.2574 


=  log  1.809. 


203.  A  chain  weighing  1^  to  the  meter  is  suspended  from  points 
on  a  level ;  the  length  of  chain  is  31"^,  and  it  sags  1.3"*.  Find  all  the 
conditions,  and  find  how  much  it  falls  below  a  level  at  10^™  from  each 
end. 

Tension  =  91.75^8.  Ans. 

I  span  =  15.42"». 

Span  =  2  X  15.42'"  =  30.84™.  Ans, 


Badius=ilM±M)2^(lMziL?V!! 


2x1.. J 
_  16.8  X  14.2'" 

2.6 
=  91.75'".  Ans. 

log  16.8  =  1.2253 

log  14.2  =  1.1523 

colog  2.6  =  9.5850 


10 


log     16.8  =  1.2253 
log     14.2  =  1.1523 
log0.0730  =  8.8633 -10 
colog       1.3  =  9.8861  -  10 
0.0612 


1.9626 


=  log  91.75. 


1.1882 

=  log  15.42. 


Batter  =  ?1^  =  5.92.  Ans. 
15.5 


'•    -    1 


ITT".      _tJ< 


!••'-     * 


-      '-x 


r    — 


iIL  ^  SI.  •!  L  JT*        »  '*~^  1l 

=  •"    C   iL 


•• 


■»         'f 


=  J  s  rki 


'*--.—  ■  ■' 


V 


3^*  Ji  *hj  Tvari.  J*,  "ie  sif  a?  if- 


*•    ■ 


'  'f 


w\ 


r-^L^i.  ii  =  >."4  .  3j»  ■•►^T^niL 


^  IIl.^  'i 


86.75  =  1 


=  log  111.1 
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206.  How  heavy  a  rock  placed  6  in.  from  the  fulcram  can  a  man, 
who  weighs  180  lb.,  raise  with  a  crowbar  5  ft.  6  in.  long  ? 

180  lb. :  IF  =  6  in. :  5  ft. 

1801b.:  ir=l  :10. 

.-.  fT  =  10  X  180  lb.  =  1800  lb.  Ans, 

207.  Two  weights  of  30  lb.  and  20  lb.,  respectively,  at  the  ends  of 
a  horizontal  lever  5  ft.  long,  balance.  Find  how  far  and  in  which  direc- 
tion the  fulcrum  must  be  moved  for  the  weights  to  balance  when  each 
is  Increased  by  5  lb. 

30  :  20  =  2a-lb.  arm  :  SO-lb.  arm. 
/.  20-lb.  arm  =  f  of  5  f t.  =  3  ft. 

35  :  25  =  25-lb.  arm  :  35-lb.  arm. 
/.  25-lb.  arm  =  ^  of  6  ft.  =  2|i  ft.  =  2  ft.  11  in. 

Therefore,  the  fulcram  must  be  moved  1  in.  toward  the  lighter 
weight.  Ans.  • 

208.  A  man  who  weighs  160  lb.,  wishing  to  raise  a  rock,  leans 
with  his  whole  weight  on  a  horizontal  crowbar  5  ft.  long,  which  is 
propped  at  the  distance  of  4  in.  from  the  end  in  contact  with  the  rock. 
Find  the  force  he  exerts  on  the  rock,  and  the  pressure  the  prop  has  to 
sustain,  if  the  weight  of  the  crowbar  is  not  reckoned. 

4  :  56  =  160  lb.  :  ?. 
40 
5i2^i2ii^=22401b.  Ans. 

2240  lb.  +  160  lb.  =  2400  lb.  Ana. 

209.  A  child  weighing  56  lb.  is  seated  at  one  end  of  a  plank  16  ft. 
long,  and  a  child  weighing  72  lb.  is  at  the  other  end.  Find  the  dis- 
tance of  each  child  from  the  fulcrum  when  the  plank  is  used  for  a 

seesaw. 

66  :  72  =  7  : 9, 

Therefore,  the  56-lb.  child  is  9  ft.  from  the  fulcrum,  and  the  72-lb. 
child  is  7  ft.  Ans. 

210.  In  a  pair  of  nutcrackers  if  the  nut  is  placed  at  a  distance  of 
1  in.  from  the  hinge,  and  the  hand  presses  at  a  distance  of  8  in.  from 
the  hinge,  find  the  pressure  upon  the  nut  for  every  ounce  of  pressure 
exerted  by  the  hand. 

1  :  8  =  1  oz.  :  ?.         8  X  1  oz.  =  8  oz.  Ans. 
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21X.   A  H^tr  is  v^l^rbod  in  both  arms  of  a  false  balance,  and  its 
Jk;  v^ircat  v^^fbis  axv  :i.^6  IK  and  2.25  lb.     Find  its  true  weight. 

2..Vi :  troe  tr^i^rht  =  tmc  weight :  2.25. 


Tnae  w^iAi  =>  2.56  x  2jJ5  lb.  =(1.6  x  1.6)  lb.  =  2.4  lb.  Ans. 


Ir.  a  $9^lT:ard  the  weight  of  the  beam  is  15  lb.,  and  the  dis- 
tJk:-..v  .  f  :v<  v-^nu^e  «>f  cnritT  from  the  fulcrum  is  3  in.  Find  the  dis- 
tJLr.;i^  fr. :::  :be  fuX^ru^m  a  weight  of  6  lb.  most  be  placed  to  balance 

6  :  15  =  3  in.  :  ?. 

213.  A  v\%>k  w>r:^:ai:  1^*^  is  attached  to  a  rope  wound  on  ao 
axle  lt>^  111  duk*.r.v;«r:  at  one  end  of  the  axle  is  a  wheel  17&™  in 
diJdiTfter.  \V:;a  wb.jkt  foTxv  most  a  man  poll  down  on  a  rope  passing 
OT^r'xht?  wh^;  to  rasse  the  cask  ? 

175  :  19  =  160**  :  ?. 


IV^  \    ItH^g 

175 

»» - 


=  17H*«  =  17.37^.  Ams. 


214.  .\  r.^pe  pAs%»^'$  o%~er  a  single  pulley.  How  much  force  is  le- 
iiuiiwl  t  ^  rab$e  l>0  IK  attached  to  one  end  of  a  rope  if  1  %  of  the  force 
is  reviiiirvvl  iv>  ovxfrcome  friction  ? 

20 

^-^  oi  IS)  IK  =  ??^  lb.  =  181.82  lb.  ^iis. 
^  11 

II 

215.  If  the  radium  of  the  wheel  is  four  times  that  of  the  axle,  and 
the  string  round  the  wheel  can  support  a  weight  of  50  lb.  only,  find 
the  greatest  weight  that  can  be  lifted. 

1  :  4  =  50  lb.  :  ?. 
4  X  5i>  lb.  =  200  IK  Ahs. 

216.  Find  the  ratio  of  the  radii  of  a  wheel  and  axle  that  a  force 
of  lUO  lb.  may  just  support  a  weight  of  1  ton. 

1  t.  =  2000  lb. 

Radios  of  wheel :  radius  of  axle  =  2000  :  100  =  20  : 1.  Ahs. 
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217.  The  radius  of  a  wheel  is  80<"n  and  the  radius  of  the  axle  is 
12«™.  What  weight  can  be  supported  by  a  force  of  30^  ?  Find  the 
work  done  if  the  weight  is  raised  60^"*, 

40      5 

12  :  80  =  30*«  :  ?.  ^L^lM"^  =  200^.  Am. 

60«»  =  0.6™. 
Work  =  (200  X  0.6)  kilogram-meters  =  120  kilogram-meters.  Ans. 

218.  The  power  arm  of  a  screw  is  16  in.  long,  and  by  one  turn  of 
the  screw  the  head  advances  one  eighth  of  an  inch.  If  the  power  is 
3  lb.,  find  the  weight  lifted. 

The  circumference  described  by  the  end  of  the  power  arm  is 

(2  X  16  X  3.1416)  in.  =  100.6312  in. 
i  :  100.6312  =  3  lb.  :  ?. 
8  X  100.6312  X  3  lb.  =  2412.76  lb.  Ans. 

219.  In  a  screw  used  to  raise  a  load  of  10  tons,  the  power  is  60  lb., 
acting  by  an  arm  4  ft.  long.  Find  the  distance  between  two  consecu- 
tive threads. 

The  circumference  described  by  the  end  of  the  power  arm  is 

(2  X  48  X  3.1416)  in.  =  301.5936  in. 
20,000  :  60  =  301.6  in.  :  ?. 

fiiiMAllL  =  0.754  in.  ^ns. 
400 


220.  The  lever  of  a  screw  is  1  ft.  0  in.  long,  and  the  power  applied 
at  the  end  is  100  lb.  What  must  be  the  distance  between  the  threads 
that  a  pressure  of  6000  lb.  may  act  on  the  press  board  ? 

The  circumference  described  by  the  end  of  the  power  arm  is 

2  X  3.1416  X  21  in.  =  131.9472  in. 
6000  :  100  =  131.96  in.  :  ?. 
W  X  131.05  in.  ^  2.639  in.  Ans. 
60 


692  ADVANCED   ARITHMETIC. 


The  lever  of  &  screw  is  3  ft  6  in.  long,  and  the  distance 
between  the  threads  is  |  in.  What  power  must  be  applied  at  the  end 
of  the  ierer  to  produce  a  pressure  of  10  tons  on  the  press  board  ? 

The  circumference  described  by  the  end  of  the  power  arm  is 

2  X  3.1416  X  42  in.  =  263.8944  in. 

263.8944  :  J  =  20,000  lb.  :  ?. 

i^^^^- =  16.158  lb.  ^n^. 
263.8944 

15.157 

2638944)40000000. 
2638944 


13610560 
13194720 
4158400 
2638944 
15194560 
13194720 
19998400 
18473508 
1524892 

222  What  per  cent  of  water  is  oxygen  ?  what  per  cent  hydrogen  ? 

v2  X  1>+16  =  2  +  16  =  18. 
^\of  100%=111%H.  Ans. 
lOOV-  1U%  =  88|%0.  Ans. 

9ZX   What  per  cvni  of  quicklime,  CaO,  Is  oxygen  ? 

40  ^  It?  =  otV  }|  of  100%  =  28f  %.  Ans, 

224.   What  jvr  oent  of  water  in  slacked  lime,  CaOsHs  ? 

l^  =  40 

1^  =  »^  Hj  =   2 

11,=   :?  0  =  16       Ho^lW)%  =  24.32%.  Ans, 

:i  18 

225     Wii.^i  jvr  ivnt  of  pure  marble,  CaCOt,  is  oxygen  ? 

40  .  15  ^  4v<  =  100.  jVj  of  100%  =  48%.  Ans. 

22C   What  t^Tvvut  of  g>-psum,  called  plaster  of  Paris,  CaS04  + 
JJlUiK  I*  sulphur? 

40  +  »^  *  ^  ^  2^2  +  16^=  136  +  36  =  172. 
Mof  100%  =1811%.  Ans. 
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227.  What  per  cent  of  washing  soda,  Na2C08  +  10  HsO,  is  carbon  ? 

46  +  12  +  48  +  10(2  +  16)=  106  +  180  =  286. 
^  of  1000/,  =  4^0/^.  An$. 

228.  In  118  lb.  of  Glauber  salts,  Na2S04  +  10  H2O,  how  many 
ounces  of  sulphur  ? 

46  +  32  +  64  +  10(2  -f  16)  =  142  +  180  =  322. 
^  of  118  X  16  oz.  =  187.6  oz.  Ans. 

229.  How  many  ounces  of  soda,  Na20  +  HsO,  in  7  lb.  of  borax, 
NaaB407  +  10  HgO  ? 

46  +  16-f(2  +  16)  =  80. 

46  +  44  +  112  +  10(2  +  16)  =  202  -f  180  =  382. 

7  lb.  =  112  oz. 
^  X  112  oz.  =  23.46  oz.  Ans. 

230.  What  per  cent  of  pure  alcohol,  CsHeO,  is  carbon  ?    What  per 
cent  of  pure  white  marble,  CaCOs,  is  carbon  ? 


24  -f  6  -f  16  =  46. 
}|oflOO%  =  625iV%.  Ans. 


40  +  12  4-  48  =  100. 
VA  of  100%  =  12%.  Ans. 


231.  What  per  cent  of  pure  acetic  acid  (the  acid  of  vinegar)  is 
carbon,  the  formula  being  CSH4O2  ? 

24  +  4  4-  32  =  60.  Ji  of  100%  =  40 %,  Ans. 

232.  How  much  acetic  acid  can  be  obtained  from  12  lb.  of  alcohol, 
CaH«0,  if  there  is  no  waste  ? 

CaH402  =  60,  acid.  24  -f  6  -f  16  =  46,  alcohol. 

Alcohol  contains  ^}  of  O,  and  acid  }^.   .*.  }j  :  ^j  :  :  12  :  ?. 

H  X  }J  X  12  lb.  =  7.83  lb.  Ans. 

233.  How  many  grains  of  carbon  in  1  oz.  avoirdupois  of  oxalic 
acid,  C«H204  +  2  H2O  ? 

24  +  2  +  64  +  2  (2 +16)  =90  +  36=  126. 

250 

of  -^  gr.  =  -— -  gr.  =  88J  gr.  Ans. 


m 
3 


694  ADVJIXC'ED    ABITHXEflC. 

234>   How  many  nuDignuiu  of  caibon  in  9  of  txttaiie  acid, 

48  +  6  +  06  =  1-jO.  4a       ^20 

3*  =  3<J00-f.  jS  ^ 

235.  How   many  kilograms  of   carbon  in  95^  of   white  sogar, 
CisH^^ii  ? 

8        5 
144  -f  22  +  176  =  342.  ^^  x  ^^  =  40**.  ^Iju. 

236.  The  formala  of  camphor  is  CioHicO.    How  many  grams  of 
carbon  in  H^*  of  camphor  ? 

15 

120  ^- 16  +  16  =  162.  ?^  X  14000i  =  ?15?95?  =  11,052.6«.  .4jw. 

m  1» 

19 

237.  In  20^ff  of  oil  of  vitriol,  H2SO4,  how  many  grams  of  sulphur? 

16 

2  f  32  +  64  =  98.  ??  x  20000«  =  ??^?^^  =  6530.6k.  An*. 

9^  49 

49 

238.  What  per  cent  of  oil  of  vitriol  is  water  ?  what  per  cent  sol- 
pliurlc  Hcid,  SOg? 

IIaS( )4  =  98.  41  of  100 %  =  18.37  %,  water. 

HaO     =  18.  100  %  -  18.37  %  =  81.63  %,  sulphuric  acid. 

239.  In  3.5^  of  black  oxide  of  iron,  FeO,  how  many  milligrams  of 

iron  ? 

3.5«  =  3500«nK.  56  +  16  =  72. 

^^.  Of  3.>00-K  =  21555!!!  =  2722i««.  Ans, 

n  9  ' 

i) 

240.  Ued  iron-rust  consists  of  70  %  iron  and  30  %  oxygen.    Find  its 
formula. 

Fo  =  56  and  O  =  16.        56  :  16  =  7  :2.        70  :.S0  =  7  :3. 

Fli'st  Bcrk  multiples  of  56  and  16  in  the  ratio  of  70  to  30 ;  that 
Is,  of  7  to  3.     ,-.  Fe:()  =  2:3. 

Funnula  =  FpjOj.  Am, 
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241.  The  choking  vapor  of  burning  sulphur  is  sulphur  and  oxygen 
In  equal  parts.     Find  its  formula. 

S  =  32.  O  =  18.  O,  =  32. 

Formula  =  SOs.  Atis. 

242.  Copperas  is  28.9%  sulphuric  acid,  26.7  %  oxide  of  iron,  46.4% 
water.    Find  its  formula. 

Water  being  18,  oxide  of  iron  72,  and  sulphuric  acid  80,  first  seek 
multiples  of  72  and  80,  in  the  ratio  of  26.7  to  28.9 ;  that  is,  of  0.8893 
to  1.  But  72  and  80  are  in  almost  exactly  that  ratio.  This  gives 
FeS04  +  water ;  and  it  remains  to  find  a  multiple  of  18  which  is  to 
162  as  46.4  is  to  64.6  ;  that  is,  which  is  0.8316  of  162,  or  126.4.  But 
7  X  18  =  120 ;  and  the  addition  of  7  parts  of  water  gives  as  the  com- 
plete formula,  FeSOi  +  7  HjO.    Ans. 

243.  Spirits  of  turpentine  is  11.76%  hydrogen  and  88.24%  carbon. 
Find  its  formula.  What  per  cent  of  oxygen  combined  with  spirits  of 
turpentine  are  required  to  make  camphor,  CioHieO  ? 

Hydrogen  being  1  and  carbon  12,  and  88.24  being  almost  exactly 
7.6  times  11.76,  we  seek  the  smallest  multiple  of  12  that  is  7.6  times  a 
whole  number,  l^is  is  evidently  6  times  12,  equal  to  7.6  times  8. 
Therefore  the  formula  is  CcHg,  or  as  chemistry  gives  it  CioHie.  Ans. 

Add  O,  and  we  have  CioHiqO,  the  formula  of  camphor ;  containing 
^  =  11.70%  of  oxygen  added  to  spirits  of  turpentine.  Ans. 

244.  If  the  resistance  of  1  mile  of  wire  2"*"*  in  diameter  is  4.72  ohms, 
what  IB  the  resistance  of  3  miles  of  wire  of  the  same  material  S^^  in 

diameter  ? 

1  •  3 

^      „  : :  4.72  ohms  :  resistance. 

3^ :  22 

Resistance  =  3  x  2  x  2  x  4.72  ohms  ^  ^  ^9  ohms.  A^is. 

1x^x3 

245.  What  length  of  copper  wire  1"^™  in  diameter  has  the  same 
resistance  as  720™  of  copper  wire  4'"'"  in  diameter  ? 

(i)2  of  720™  =  A  of  720™  =  46™.  Ans. 

246.  The  conductivity  of  iron  is  f  that  of  copper.  If  the  resistance 
of  a  copper  wire  1  mile  long  and  \  in.  in  diameter  is  6.8  ohms,  what  is 
the  resistance  of  an  iron  wire  ^  in.  in  diameter  and  6  miles  long  ? 
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1  :7 

1  : 5  : :  6.8  ohms  :  resistance. 

Resistance  =  7  x  5  x  j  x  ^  x  6.8  ohms  =  7  x  6  x  4  x  6.8  ohms 

Ax  A 

=  062  ohms.  Ans. 

247.   If  60  volts  force  54.8  amperes  of  electrical  current  throng 
lamp,  what  is  the  resistance  ? 

Amperes  =  ^^2!!i.  64.8=    ^ 


ohms  ohms 

50 
Resistance  =  - —  ohms  =  0.912  ohm.  Ans, 

54.8 

0.012 


548)600. 
4032 


680 
548 


1320 
1096 

224 


248.  If  the  resistance  of  an  electric  lamp  is  2.8  ohms  when  a  cur- 
rent of  10  amperes  is  passing  through  it,  what  is  the  voltage  ? 

10  =  I^  Voltage  =  10  X  2.8  volts  =  28  volts.  Ans. 

2.8  ^ 

249.  Five  arc  lamps  on  a  circuit  have  each  a  resistance  of  2.35 
ohms.  The  resistance  of  the  wires  is  1.2  ohms  and  of  the  dynamo  is 
0.75  ohm.  What  voltage  is  required  to  send  a  current  of  15  amperes 
through  the  circuit  ? 

5  X  2.35  ohms  =  11.75  ohms. 
Total  resistance  =  11.75  ohms  +  1-2  ohms  +  0.75  ohm  =  13.7  ohms. 
Voltage  =  15  X  13.7  volts  =  205.5  volts.  Ans, 
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